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T-09938. Tlonnucaro K neyatn 10 X 1958 r. Tupax 5400 9oxs. Saxa3 867 


®opmat 6ymaru 70X1081/4¢. Bym. a. 61/,.  Tlew. a. 17,81-+6 Bxaneex. Yu-van. a. 18,2 
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MATEMATHKA 


Bb. B. BOAPCKHA 


OBUIEE NIPEACTABJIEHHE PEWEHHHA 3JWIMNTHYECKOM CHCTEMDI 
2n YPABHEHHH HA TIJIOCKOCTH 


(I]pedcmaeneno axademuxom H. H. Bexya 13 V 1958) 


1. B nactosmel pa6ore paccmaTpuBaloTcs cucTemb! ypaBHennit Inepporo 
nopayka Bua 


ug= Any + Bu-+f, (#) 


rye u — HeusBecTHbIi 2n-KOMNOHeHTHDI JelcTBuTembHbI BexTop; A u B— 
KBajipaTHble MAaTpHIbl NopsAdKa 2n, f — JeHCTBUTeJIbHbI BeKTOP, 3a],aHHbIe 
B HeEKOTOpOH mMvlocKoH oOOacTH T nepeMeHHoro z= x + iy. QamMnTHYHOCTh 
CHCTEMbI (*) o3HauaeT, 4TO B KaxgoH TouKe OOmacTH JT ypaBHeHHe 
det(A —XE) =O He uMeeT elicTBuTembHbIX KOpHel (1). Cuctemy (+) MbI 
OyaeM paccMaTPHBaTbB CJIeXYIOWLeH KOMIVJIeKCHOH KaHOHMYeCKOl cbopme: 


Ww: — Qu, = Aw+{Bw,+ F, evi() 


rye w(z)—N-KOMMOHeEHTHBIM KOMIMJIeKCHbIM HeusBecTHEIi ‘Bektop; A u B— 
KOMIVJICKCHbIC KBa{paTHble MaTpHIbl nopayKa n; F — KOMIVJIeKCHbIH BeKTOp; 
Q — KBa3HMaroHaJibHad MaTpula Bua Q={Qy, Qs,.--, Qn}, THe Qe = 
= {7,, ;}— KBafpaTHble MaTpHUbl, q;, , = 0 MA R>l, 9n.1 =U 4% Ini = 
— 
= §; * qua k<l, q, 4 8, —KoMnmekcuble PyHkiwu, onpeseseHHble BT’. 
(1) ecTb KomMleKcHad 3anvcb KaHOHHYeCKOH opMbI CHCTeMbI (*) B jel- 
CTBUTeJIbHOH OGsacTu (1,4, °). Ecuu JT oHOcBa3Ha, 9SJIeMeHTapHble euMTesM 


Matpuubt A—2E coxpansiotr KpaTHoctb B 7, paHr KaxkKyol ¥3 MaTpHuL 
A—W,E, rye det(A—2,;£) = 0, nocrosheh B T u, KpoMe Toro, MaTpHita 
A uenpeppiBno pucbdepenttupyema B 7, To cucTemy (*) MOXKHO IIPHBeCTH K Bly 


(1) Bo sce oOnacTu T (’, *). 
B cuuly auiuntTuunocta OyfzetT |qzj<C1 B T. Ecam_cuctemy (*) mpez- 


paBHoMepHo 9JunTHUHOH, T. e. | Im), | Saybia hi [Az |KM (A H 


MOJIOXKUTb 
M — nonoxutTesbHble KOHCTaHTH!), KOuIb cKopo det(A—iE)=0, To OyzerT 
lgq,|\<9q,<1, i=1,...,p, 9, = const; Torgqa MOxKHO M0Ka3aTb, 4TO B (1) 
6e3 orpaHwueHud oOOWjHOCTH MO*KHO cunTaTb |B;|< 8), i=1,...,p, THe 
Pp 
8)—Hallepex 3aaHHoe, MpOH3BO/IbHO MaJi0e NOJIOXKUTebHOe NCO; MpH 
JOCTaTOUHO MaJIOM By OyzeT 
, , 
max >) Gin |< G<1, % = const. (2) 
Se oT 


B jambyefiiem mbl GyneM paccMaTpHBaTb cHcTeMbI Bua (1) mpH 
cnelyloulvx mpesnonox*Kenuax: 1) matpuupr A, Bu Q 3aaHbl Ha BCeH MIO- 
ckocTu, mpHuem A = B = Q=0 Bue HeKOTOpOrO AocTaTOYHO OOvIbUIOrO Kpyra 
K; 2) Q o6nanaeT (O60OmLeHHDIMM) NpOHSBOJHbIMU Q7 4.90; 6 Ly (i) s5 Dy 2: 
A u B w3mMepumet u orpanmuenbl quia 2K, Samerum, TO, UCnoOubsysA 
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| 


HepaBeHcTBo (2), pad 3aqay Aula CHCTeMbI (1) MoxkHO pewtp np A, BC Ly (K) | 


M JKOOOM H3MepuMom Q, yOBJeTBOpsIOUeM (2). 
B paOotre crpoutca Teopusa cucTem (1), NapaJWwieJIbHad TeOpuH WU. H. Bexya 


(2), KoToppili usyun ciyyali n= 1 uv Q==0. Cayyan n> 1 orauuaetca OT) 


cayyad m= 1 no pawy MyHKTOB; BCe OHH CBA3aHbI C HECMpaBeJVIMBOCTbIO B 
o6ilem cyuae Teopempl JIvysusna pia cuctem (1) (21> 1). 

PeryJApHbIM pemeHuem  cucrembl (1) Ha3biBaeM  BeKTOP w (Zz), 
OOMaaoulHi COOOWLCHHDIMH NPOMSBOAHbIMH W,, wsEL,, p>2, yOBeTBO- 
paAIOULMMM ypaBHeHuio (1) mourn Bcwosxy. CrpovTcs mpHMep CHCTEMBI (1), 
KOTOPad OOJIaqaeT peryJIAPpHbIM Ha BCeM MJIOCKOCTH peLeHHeM, MCyesalOllMM 
Ha OeCKOHeYHOCTH HM He PaBHbIM HYJIO TOxKecTBeHHO. OHako B pxse cJly- 
yaes Teopema JIvyBHsIA ia cucTem (1) ocraerca cmpaBeyJIMBOH. ITO UMeeT 
mecTO, HampwMep, B ToM cwjyuae, korga Q, A, B nocTosHHb! BHyTpH K u 
paBHbl HysO BHe K. 

2. PewleHwa CHCTeMbI 


&; — QO, =0 (3) 


6yneM HasbiBaTb Q-ro JOMOPHHIMM BeKTOpaMuH. Teopua Q-rosomMopdHoro 
BEKTOPa NOJIHOCTbIO aHaslorM4uHa TeopHu rosomopdHoro Bextopa. IIpu Gouee 
CHJIbHBIX MIpeQMOJIOxKeHHAX, YeM Y Hac, PA TeopeM STOH TeOpHu HMeeTCA 
B padote J[arnuca (*). Jia Q-romomopduoro BeKTopa cmpaBeiMBa OOOOILeH- 
Had Teopema JIvyBuuisia. 

Teopema 1. Cywecmeyem mampuya V(z, t), onpedereHnan OAA 6Cex 
zut u o6nadawwman credyrouimu ceoticmeamu: 

Ly Vern aes, 

2) V-—QV,=0 dan 241; 

3) limiV (z, t) =V (z); detV (z)£0 nu Onn OONO20 2, eKAIHAA Z = OO; 

t 


4) lim 2V (Zirh E -OARACEEX 1, 
5) lim \ V(t, 2) (dt + Qdt) w(t) = —2niw(z) Oana 216020 KoNe4HOeO 
| z—t |=s 
Zu OAA ss0b0e0 Henpepolenoed BeKmMopa w (Zz). 

Ycaoeusn 1), 2), 3), 4), 5) onpedensiom mampuyy V (z, t) eduxcméeeHHoim 
00 pasom. 

na matpuust V(z, ¢t) MoxkHO yKa3aTb Culefyrolllee BbIpParKeHve: OOO3HAUHM 


yepes C(z) pellienHe ypaBHeHua (3) Buga C(z) = zE sae | UT Mcnoub- 
T t—z 
K 


sya (2), HeTpy—HO noKa3aTb, uTo C(z) cymecTByer wu equncTBeHHa. Jlauee, 
mpu zt cymectsyer matpnua (C(t)—C(z)) +. aa onpenenenna V (z, Z) 
nojaraem V(z, ¢)=—(C(t)—C(z))*G(z). Marpuny V(z, ¢) ecTecTBeHHO 
Ha3BaTb A pom Kowu ypapueuus (3). Uepes V(z, t) o603Ha4uM Apo 
Kou cucrempr — 9; + (Q’e), = 0, conpaxeHHot c (3). Agpa V u V cpasanbl 


cooTHouleHHem V (z, t) = —V’(t, z). Marpuua V(z, ¢) urpaer pow MaTpHubl 
(¢ —z) +E B Teopuu rosomopdxoro BekTopa. 

Jia s060ro0 BeKTopa w(z), HempepbIBHoro B MlocKoli oGuactu T, orpa- 
HMYeCHHOH KYyCOUHO-rviaqkKuM KoHTypoM L=Lyo+4+Ll,+...+L, 4 npunadue- 
*Kalllero Kslaccy Co6omepa W7(T), p> 1, umMeer MecTo cueqyiomee o606uIe- 
Hue pa3siox%xeHuaA Ilomneto (?, *), BaxkHoro B Teopun VW. H. Bexya (?): 


W@)=sa\Vit, at + Qd) we) —+ \\Ve 2o@ar, 


Tw 
£ f 


re © (2) = w;— Qu,. 
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; 0 
Yepes V (z) o603HauHM MaTpw4uHoe pellienne ypaBHenua 


ie « (t) 


— (QV), =0 suza Vion e——\in daKy. 


Takoe peilenve Bcerga cymlecrsyer. IIpn ero noMon{y MOxKHO onpeyenmuTp 
Q-uponszonuyio Ofw u Q-nuTerpas (Q) | w BeKTOpa w(z) copmysiamu 


oa calae (Q)\w = \ V2) (a2 + Oda) 0 (2). 


Zo 


Herpyquo yOequteca, uro Q-npouspoqnaa a Q-wnTerpas Q-rosomopdHoro 
BeKTOPa €CTb ONATh Q-rovloMop(pHbIM BeKkTop (4). Cuegyloulad JIeMMa BaKHa 
JIA MpHMeHeHu K TpaHWUHbIM 3afayam: 

JIemma 1. JI060t% Q-eonomopdnoi eexmop w(z), Henpepoienoiti no 
Tenodepy @ samknymott o6baacmu T + L(L —enadkuti Konmyp), Oonyckaem 
npedcmaeraeHue 


w(2)=—\V, aM + Qn (t) + i, 


Jt 


2de w(t) — OeticmeumerbHolli, nenpepoienoii no Teacbdepy eexmop u C— 
OeticmeumeAbHOLi NOCMOANHoLUL BeKMOp; BeKmMop C onpedeasemcA OOHO3HALHO 
eekmopom w(z); 6exmop u(t) onpedeasemcsx c mo4Kocmot0 OO CAaeaemoeo, 
nocmosHHOeO Ha Kaxcdom us Konmypoe L;, j > 1, oepanuuuéearoiuux ob6racmo 
T u pacnonoscexnox exympu Konmypa Ly. 

3. Dopmywa (4) no3sBoJIseT CBA3ATb C CucTeMoH (1) ceMyrouLyiO cucTemy 
WHTerpaJIbHbIX ypaBHeHHH Tuna Ppesrovipma: 


w(2)-+— \\ V(t, 2) (Aw + Bw) dK, = (2). (5) 
K 


YpapHenve (5) SKRHBaJIeHTHO cucTeme (1), ecum © ecTb Q-rosomopdHbIit 
BekTop. Ecum aie 3ayjaH, 4TO cooTBeTcTByloulee (Zz) Haxo_UTcA m0 dop- 


myste D(z) = ma VG, z) (dt + Qdt) w(t). px n=1 nu Q=0 cuctema (5) 
L 
MepexOAMT B CHCTeMy HHTerpaJbHbIX ypaBHeHut, novoweHHyi WV. H. Bexya 


B OCHOBy ero Teopuu (*). Kak caeqyet M3 MpuMepa mi. 1, OfNOposHOe ypaB- 
HeHve (5) MoxeT jONycKaTb MpH nm >1 KoHeyHOe YNCJIO HeTPHBHAaJIbHbIX 


peulenui w,(z), R=1, 2,...,N. Tlosromy Heoguopoquoe ypapuenue (5) 
paspellimMO JIMIb’ pH BBINOJIHeHHH KOHeYHOrO UMC/Ia paBeHCTB Bua 
Re \\ @vjdK =0,j=1, 2....,N, rye vj—pellienua ofHopoguot cucTempl 


K 
MHTerpaJIbHbIX YpaBHeHHH, conpaxeHHOH c (5) ce CKaJIApHoro 


mpouspeyenua [M, v] = Re \\(o. V)dK, (®, ¥)= YO Yepes dx (2), 


Ro 1,02). ...,°N,.6yqem pGoaHaNaTe BCIOLY pery JIApHBIe ucuesaioulue Ha 
GecKoHeuHocTH HETPHBMaJIbHbIe PelleHHA CHCTeMBI ju pepenUMasbHbIX ypaBHe- 


unii, ConmpsxkeHHoli c cucremoli (1): b> — (Q’Y), + A’b + Bb =0. 
Teopema 2. JIw60e pewenue ypaeHenua (1), oepanuuennoe 6 oOaacmu 
T, npedcmaeumo 6 Bude 


w (2) = O(2) +\\Ti@ 1) O War + \\Pa@ \OOAT.+ Y cue (2), (6) 
T T 


k=1 


(Sa) 
or 


20e D(z) — Q-eonomopqueuti eexmop; T(z, t), T2(z, f) — mampuyel, saeuca- 
ujue Aub om o6aacmu T u Koaguyuenmoe ypaeHenun (1); Cy — Oeticmeu- 
meAbHole nocmosHnole (Ce=[W, We]). Bexmop D(z) npedcmaeaenua (6) 
yoobrembopsem YCADBUAM 


Im\(@, (dt'+ Q’@t) Me) =0, R=1,...,N. (7) 


L 


Haobopom, ecau D(z) oepanuuennolti Q-eonomopAoltl eexkmop, yooese- 
meopsuoujuti ycnoeusm (7),mo dopmyaa (6) Oaem pewenue ypaenenus (1). 
Kpome sagep I, (z, ¢) wu T'g(z, ¢), paccmatpupaioTca elle apa 


Qe pSV DS Wn a) V(t, 0) dKo, 
K 


Q, (2, yy, Ty (z, 0)V(t, 0) dKo- 
K 


Ampa Q,(z, t) w Q(z, t), a Takxe I, (z, t) u T(z, ¢) ecrecTBeHHBIM 
o6pa30M mposouKaloTcA Ha BCIO MJIOCKOCTb MO OGeHM MepeMeHHbIM Zz U ¢. Onn 
vicuesaioT Ha OeckoHeuHocTH. Jina agep Q,, Qe, TI, u Ty Bpwogutca pay 
MHTerpaJIbHBIX MH MucdepeHIHaIbHbIX COOTHOWCHHH, AHAJIOPMYHbIX COOTHOLIEe- 
HuaM (5.17), (5.18), (5.19), (5.24) u (5.25) pa6dotn (7). II[pu nomouu azep 
Q, u Q, 3anucbiBaetca chopmysia Kowm juin cuctemb! (1). 

Teopema 3. J[na moeo umobot eexmop w(t), 3adaHHolli na L u He- 
npepolenoii no Tenaodepy na L, OolA epanuunoim 3HaueHUuem peeyAApHoeo 
peweHua cucmemot (1) 6 o6a2acmu T, HenpepoieHoeo no Tenaodepy 6 T +L, 
HeoOxodumO wu Oocmamo4Ho, 4umoooel: 


1) Im\ (dt + Gat) w (), by 0sPeer oman 
1 


ee mes = a N 


2) sa [Q,(z, t)(dt + Qdt)w(t)—Q,4(z,t)(dt + Qat)w(t)] +- Yi cave (2) = 0 Aan 


its k=1 


Mobo mouu zeT+L wu Hexomopox Oelicmeumenonolx  nocmosnHHolx 
C49 Cas 1s ole) CN 

Ecum jonouHenve o6actu T = T* o603HauHTb yepes T~, TO MpH MOMOILUu 
agep Q,(2, t) u Q,(z, t) MowKHO paccmMaTpHBaTb uHTerpal Tuna Kowm Wis 
cucTembl (1), HamMcaTb OOpIgHble cbopmybt I]nemMema wu, B UaCTHOCTH, aTb 
pelleHve culexqyrouleH 3ayaun: 

HautTu kKycouHno-peryaapHoe pewenHue cuctemp (1) nO 
yCJOBHAM, 


w* (t)—w (t)i=p(t) oa L, w(oo)=0. (8) 


Teopema 4. J[za paspewumocmu 3adauu {(8) Heo6xodumo u Oocmamou- 
HO, 4mobel 


Im\ (bs, (dé + Gat)» ())'20, Ra 12S TEN. (9) 


L 


Tlomb3yscb MIpHBeJeHHBIMH MpeACTaBseHHAMM, MOXMKHO MepeHecTH Ha pele- 
HM cHcTeMbI (1) paq Apyrux novioxenui Teopnh WM. H. Bexya. Oru pesyup- 
TaTbl HAXOJAT MpHMeHeHHe B TeEOPHH FpaHHUHbIX 3alad WIA cucTemb! (1). 

Tloctynuao 
11 V 1958 
UMTMPOBAHHAA JIMTEPATYPA 


*H.T. Werposcxkuh, Jlekuuu no ypapyenuaM B YacTHEIX mpon3BoqHBIx, M. — JI., 
1953. ® HW. H. Bex ya, Matem. c6opn., 31 (73), Ne 2 (1952). 2. H. Bex y a, JIAH, 
89, Ned (1953). 4 A.Douglis,Comm. Pure and Appl. Math., 6, 259 (1953). 5 B. B. B o- 
ApckuHu, Tp. konep. no Teopuu dbyHKuni KoMMmeKcHoro Nepemennoro, M., 1958. 
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Hokaayge Akanemuu nayx CCCP 
1958. Tom 122, Ni 4 


MATEMATHKA 


WM. B. TEJIbBMAH 


O HEKOTOPBIX ®YHKUMOHAJIBHbIX MPOCTPAHCTBAX 
MW UX NPHJIOSKEHHAAX K BAPHALIMOHHbIM 3A A4UAM 


(ITpedcmaéaexo axademuxom H. B. Cmupxoeeim 5 V 1958) 


B nactoseli saMeTKke Teopembl BsloxKeHuA C. JI. Co6onepa (1) pacnpo- 
CTpaHsIOTCA Ha CJlyyaH mpocTpaHcTB dyHkuHH, /-e OOOOmeHHBIe npousBOr- 
Hbl€ KOTOPbIX MpHHaexKaT HEKOTOpOMy npocTpaHcTBy Opviuua. 

1. Hyctpb M(u) u N(v)— gee B3anmMHO jonomHUTeNbHBIe [| N’-cbyHKIMH; 


La (Q) u Ly (Q)—xaace u npocrparcrso Opimua, nopoxjaemple | pyHKuHeli 
M (u); Em(&)— 3ampikaHMe MHOKeCTBA OrpaHHYeHHBIX (pyHKuMii B MeTpHKe 
| |m (92—n-mepHaa orpaHHueHHaa O6sacTp) (?). 

Ckaxem, To (dyHKuua u(x) (x€Q) npuHagnexuT Kuaaccy 
F%, ecam Bee ee o606uleHHbIe mponsBoguBie ./-ro nopayka (B cCMbICJIe 
C. JI. Co6onepa) cymecTsyioT uw npuHagexaT mpoctpanctsy Ly (Q). Tlycrp 
S® — wHoxectao nommHoMos cTenenu ‘He | Bbiiue [(/ — 1)-H; oY — COBOKYyII- 
HOCTb KJIA4CCOB BbIYeTOB MHOKecTBa F ” 10 MHO2KECTBY S. Ec I — TIpoeK- 
WMOHHBIM Onepatop (Il?u = Iu) us FY ua S, v0 


UpcasD Mint cth* pea llne Succumdink Dri sokuieer vu): (1) 
(2) = U ; ; Be 
Honoxum D*’(u) = > Olg [0x22 - 0X7), MP MY CTa, Liu = 
perce, Ura 
= >, ie, eres: . <n". Tem xe cumposiom FY? o6o3HauuM IIpOCTpaHCTBO 
La s<l—1 
dyHkuuh Kacca F cp HOPMBI KOTOPbIX OMpeleJIMM paBeHCTBOM 
(2) 
Jal = Dy Laas, eg | $14 le (2) 
mM La ;<l—1 


Tlycth o6nactb Q s3Be3qHa OTHOCHTebHO wapa K; «(S) — mHorooOpasne s 
v3mMepennli us Q (s<n; npn s=n cuutaem oS) = Q), KoTOpoe mpeodpaso- 
BaHHe€M KOOpJMHaT, BHOCHALILHM JIMIb KOHeYHOe HMCKaKeHHe paCCTOAHHH, MOKET 


ObITh NepeBeneHo B muocKoe. Ilyctb P(x, .-., Xn)EQ, Q (Yr, - ++ Ys) EO, 
oy e\ila Shas a ah 

a =(> yi) ps = (3) +4) | > x3) 
j=] f=] é=s+1 


E. Ge Kanyrunoti (°) mpuHagviexkaT cCyleqyioluine TeOpeMbl BJIO2%KeHHA: 
Teopema 1. Ecau u (x) € FY u \N ter] GX anki O80 (kX) 


umeem Henpepolenole npouseodnele enaome Oo k-2o nopadKa (0 <k<l). 
Teopema 2. IIlycmp O<k<l, s>n—I/1+R u O0<k cn—Il+k, 


5 >0, mak «mo \N (ope aa Ck teen .00; \M, eae | Gi, oxy <2 00 


(M, (uw) — xexomopaa N’-pynkyua). Ecau u (x) € FE, mo u(x)€ FY? (a), 
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Eeopeste 2’. Ilycmo O<R<l, s>>n—l+k. Ecau dynkyu 
u(x)é F\), mo 6ce ee npouseodnele k-20 nopadKa npunadaegncam npocmpa 
cmey Ly (0). 

[Ipopoqs omeHKu, aHaslorvuHble omenkam B. I]. Wpuna (*), pacnpocrp 
Haem Teopemy 2 Ha cmyual mHoroo6pasuii meHbuei, vem n—l +k paz 
MepHOCTH. é 

Teopema 3. LTycme CO< kal 8502 20, hs Or ise woes 
npuuem Ry +kg<n—l+k (sak paeencmea 6o3moxteH AUL6 § npt 
sS=n), mak «umo 


\ 1S (elias OR ic snl eevee \N [on Lau rds OR 


N (V) Se iV pele 1+-k—k,—k,)—8(n—s)|2k2(n—1+-k—k, —kp) \M [or ld yy...dys<oo! 


Ecau u(x) FY, mo u(x) € FR (o). 

Sameuanue. Herpygno poKa3aTb, uTO B ycJIOBHAX TeopeM 2 u 3 hes 
NpOwsBoyuble (pyHKMA w(x) MpHHagwexar mpocrpancrBy Ly, (wo) (Em (0) 
Ly yCJIOBHAX ance ay. 

Teopema 4. Onepamop 6arooenun oepanuden: 


| O%u /OxP. ..0xke | <allU| fay) (3) 


| 

(a>0 —nocmonnnan, 6 Aegoll wacmu Nepasencmea (3) HOpMma e3Ama 6 Npo- 

cmpancmee C, Ly,(o) uau Ly (o™)). | 

Teopema 5. Ecau tm(x)€ FY) (m= 1, 2,...) u cmapuue npouseod: 

Hole KO tel ON. . OXn"} (m=1, 2,...) cxodamcesn (0)-caado npu m—0, 

mo MAQAOWUe NPOUSBOONbIE CxOOAMCA NO HOpMe mex Npocmpancmé, 6 KOM 

polx OH COdepscamca no meopemam 1—38. | 

[lpu jokasaTeJbcTBe STO TeOPeMbI MBI MOJb3yeMCA OHOH Teopemor 

S. Bb. Pytuukoro (°) © NOJHOH HempepbIBHOCTH MHTerpaJibHbIX OMepaTOpoE, 
JeHCTBYIOULMX B MpocTpancTBax Opsuua. 

Teopempr 1—5 mouHOcTbIO OCOO6mIaloT TeopeMbI BsIO%KeHHA C. JI. Co6one 

a ((1), erp. 78) M TeopeMbl O MOJIHOM HeupepbIBHOCTH oOMepaTopa BJIOXKeHUS 


JIA MpocTpancTB We? (7), erp. 91, 94). C ux nomoltbio JoKa3piBaetcs: 
Teopema 6. ITycme {hu,, ., a,} (> a,<l— 1] — HeKomopan cucmemeé 


OucMpuoyMUsHoLX GYHKYUOHANCE, O2paHU4eHHolx 6 C uAu 6 1 (a) (6 3a: 
6ucuMOCcMU OM M020, 6 KAKOM U3 9MUX Npocmpancme Haxodumcsa oO Aracmé 
3HadeHUuu onepamopa BAOIKeHUA) U OAA KaICO020 MHOeO4UAeHA cmeneHu He 
eouue (L—1)-@ xomsa Oot COUN Us HUX OMAUMeH OM HYAA. TO2da HOpMa 


lew = Di Maeda AEDS er tae (4 
La; <I—1 
aKeUBANeEHMHA HOpMe (2). 
2: Teopema 7. ITycmo nodoinmeepaaonan qynkyua @ uNmeepan 
[hy “py \ FG, sey Xn} Uz (X),°.. «) Um (X); Pr {x), .--, Pe (x))dQ o6nadaer 


Q 
caedyrowuumu ceoticmeamu: 


1) f(x, u, p)>O npu ecex x€Q u npouseoronelx u, p. 
2) ff HMenpepolena emecme c 4acmnbimu npolseoOHoL mut ip, = Of /Op 


(s=1, 2,..., k) ecwdy, ede ona onpedenena. 
3) Pynxyua 


G(x ws p, p)=F(x, u, p) —F (x, u, p) — KO. P in u,p) >0 


ectooy, ede OHA onpederena. 
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Toeda, ecau u? (x) > uy)” (x) (r= 1, 2,..., m) no Hopme npocmpancmea 
I+ @& 


a ps (x) = > > ps (x x) (s=1, 2,..., k) (0)-caa6o, mo 


lim j(u, p) > jw, p®). 


(Ecau j(u, p®) = co, mo lim j (u, p®) = 00.) 


F Ta TeopeMa B cayuae, Kkorfqa = M(u)=|u|*/« (@>1), oKasana 
B. H. Kasumupospim (°). Tlepenecenve gokasaTemscrpa Ha oui cyuali He 
BCTpeyaeT MPHHIMMMaJIbHbIX 3aTpy HeEHHH. 

Ilyets P—rpannua o6nacta © u pasmepHocts I’ yyosmerBopser ycu10- 
BUAM TeOpeM BuIOKeHHA. B wntTerpase 


. 


) j (u) aililey eo TPE 9) PER ORR LIEN al 


| een ees oe 2 (5) 


PS 
NOABIHTerpaJibHy!O (PYHKILMIO MOYHHUM yCJIOBHIO 


ra 
Fe 
Op mo6nix x€Q u npouszompunix Du (k= 0, 1,...,/—1). Torga, ecan 
j(u) <t+o, To u é FY (FS? — mpoctpancTBo BeKtop-bynKumit u = (u, (x), 

UR (0) ,—t; © FY 1). CKaxkeM, To BEKTOP-(PYHKUHA U MWpuuHalae KUT 
Kaaccy M WONYCTHMBIX PYHKUNH, ecun j(u)< +o u 


R 
f > cM (Du) (C1 > 0 — nocrosunaa, Du = > Dui) (6) 


k 
nu, 


Ee PNM. Gee UNE. PE PAS (Ne Perey Saep (7) 


k Rk 
L fh 
Ox, om ee 


B ksacce © BBewem HopMy M0 cnocoéy (4), B3aB 


O*u 
or eid 4 =F \ 


: a Pec ae 
eae Cay il, eee, iB De): (8) 


Teopema 8. JIycmo nodoltHmeepanroHan dynkyun f @ uAmeepaae (5) 
yoosremeopsem ycaoeuro (6) u ycaosunm 2), 3) meopemot 7 (6 Kauecmee 
dbynkyutt ps(x) bepymca cmapuiue npouseodHole eeKmop-dynKyuu u). Toeda 
cyiuecmeyem beKMOP-~yANKUUA Uyp& DM maKkas, «mo 


j (uo) = inf j(u). 

uc @D 
ITpu amom een a MUHUMUSUpYIOWan nocredogameAbHocmb cxodumca 
K Uy (0)-clabo 6 FS? Wh e. cmapulue npouseodHele amoti nocaedogameAbHo- 


i 
cmu cxoOAmcsn Gis aae 6 npocmpancmee Ly. Pewulenue paccmampueaemot 
3adaut COUHCMBEHHO, CAL 


R l 


1 O?f Loe Rees) a, & 
>) VE, Ayts Tr auks ty ants rntsr bony Si 2S 0) oy | to! soe bn | = 0). (9) 


i, k=1 1, s=0 Taniesry 
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| 


| 
J16aA MUHUMUSUpYIOWWAaA nocAaedosameAbHocmMb cxOOUMCA 6 aMOM CAYUA 


l 
K Up (0)-crabo 6 Fu 

Astop rly6oKo mpusHatenen mpod. C. I. Muxsauny, KoTopplii pe LOK 
emy TeMy 3TOM paOoTb! MH PYKOBOAMI ee BbINOJIHEHHeM. 
Jlenunrpadckui rocyapcTBeHHblit 


meqarormueckKHH HHCTHTYT Tocrynusio 
um. A. MW. Tepuexa 30 X 1957 


ILMTHPOBAHHAS JIATEPATYPA 


6° B.U.KasumMup os, Yen. mateo. Hayk, 11, B. 3 (1956). 


) 
i 


| 
| 
rOMPABKA | 


«O6 OHOM HeJIMHeHHOM OnepaTope») B cnucKe jHTepaTypbI caemyeT uutaTp: ? VW. B. Teun 


B moefi craTbe, omy6MKoBaHHo B JIAH, vr. 120, No 3, 1958 r. (WV. B. TeapMa | 
mau, JIAH, 122, No 4 (1958). : 


VER: - 
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Aoxnane Akagemun nayrx CCCP 
1958. Tom 122, Ne 4 


MATEMATHKA 


Bb. Jl. PO)KECTBEHCKHA 
O 3AMAUE KOM JIS KBASHJIMHEHHbIX YPABHEHHM 


(ITpedcmaseaeno axademuxom M. B. Keadouuem 28 V 1958) 


na PaCCMOTPeHHA Pa3PbIBHbIX PeWIeEHHH KOHCePBaTHBHbIX CHCTeM KBa3H- 
JIMHeHHBIX ypaBHeHHu (’) BBOAUTCA NOHATHe OOOOueHHOrO pemeHus. O 6 0 O- 
IMeHHBIM peuleHHUM 3afMaun Kown AAA CUCTeEMB YpaB- 
HeHHUH 
Ou, 09; (U1, Us, 108) U5 bX) 


0 ae. 


Ha3blBaloT Takve *yHKUMN u;(t, x), KOTOPble MPHHUMAIOT 3a,aHHble 3HaueHHA 
Ha HavaJbHOH npamoH t=O HW YOBJeTBOPAICT HHTerpaJIbHbIM COOTHOLICHHSM: 


Gu; (t,"x)'dx —9;(u, t, x)dt =0 (i=1,2,...,n), (2) 
Cc 
rye u = {u,(t, x); uo(t, x);...5 Un (t, x)}; C— mo6o0h kycouHO-riaqkul 3aMKHYy- 


TbIM KOHTYP, WeJIMKOM JIexKaulul B OOmacTu tf > 0. 

M3pecTHo, 4uTo ycoBua (2) He rapaHTHpytoT, BOOOWMLe TOBOPA, eAHHCTBeH- 
HOCTH O6OOmleHHOrO peleHuA 3anauH Kourm Qua cuctempt (1). [lostomy or 0606- 
WLCHHOPO peleHHA CHCTeMbI ypaBHeHHH (1) TpeOytloT, YTOObI OHO YOBMeETBOPAJIO 
HEKOTOPbIM JOMOJIHUTeIbHBIM ycoBuaM. B cayuyae OfHOrO kKBasHJIMHeEMHOrO 
yPaBHeHHA 3TH YCIOBUA CChOpMYJIHPOBaHb! B pabote (*), B Cyuae Nn ypaBHeHHH — 
B pa6ote (°). 

Bonpocy eWHCTBeHHOCTH O6OOULeHHOrO peleHHA 3afaun Kom 2a ofHOroO 
KBa3HJIMHeEHHOTO ypaBHeHHA MOCBAULeHbI padornl (7,4). aa HekoTOpbIxX YaCTHbIX 
clyuaeB CHCTeEMbI KBa3HJIMHeHHbIX YpaBHeHHH Bua (1) sTOT Bopoc paccmaT- 
puBaica B pa6otax (°,°). 

Secb Mbl yKaxKeM Ha MeTON, MO3BOJIAIOULHH CBeCTH BOIIpOc O eHHCTBeH- 
HOCTH OGOOmLeHHOrO (Ppa3pbIBHOTO) peluieHuA 3afaun Kom WIA CHCTeMbI KBa3h- 
JIMHeEHHbIX ypaBHeHul (1) K BONpocy O €JHHCTBeHHOCTH HelpepbiBHOrO pelle 
Hua 3aqaun Kom JA HeEKOTOPOH CHCTeMbI HeIMHEMHLIX ypaBHeHHi. Takada pe- 
RYKUMA MOSBOJIAeT NOKA3aTb TEOPeMY eMHCTBEHHOCTH PellieHHA Isl CHCTEMBI 
KBa3HJIMHeHHbIX YpaBHeHul. B WaHHOM 3aMeTKEe MBI IIPOWJIJIIOCTPHpPYyeM STOT Me- 
TOM Ha MpHMepe AOKa3ZaTeMbCTBA EAHHCTBEHHOCTH OOOOMLEHHOFO PelleHHA 3asla- 
ym Kom WIA OHOTO KBa3HJIMHeEHHOTO ypaBHeHHaA. 

1. IIpegnonoxumM, uro dyHKuMn 9,;(u, ft, x) OrpaHMueHbl, HeMMpepbIBHbI U 
HeMpepbIBHO udp:epeHLupyeMbI MO BCeM CBOHM apryMeHTaM B paccMaTpHBaemoli 
O6lacTH H3MeHeHus MepemeHHbIx u, ¢t, x. IlycTb cucrema (pyHkuMi u(t, x) = 
= {u,(t, x); U,(t, x); ...;Un(¢, x)} ABAAeTCH OOOOMIeHHBIM pelileHHeM CHC- 
TeMbI KBA3HJIMHeHHBIX ypaBHeHuit (1), KycouHO-HempepbiBHbIM ripu ¢t > 0. BBe- 
yleM B paccmorpenve (bynkunn ;(¢, x), OMpeneseHHbIe C MOMOMIbIO ypaBHeHHH: 


(tf, x) 

@;(t, x)= \ uj (t, x)dx—o,(u(t, x) t, x)dt (i=1,2,...,n). (3) 
(0, 0) 
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B cuy coornomennit (2) cbyuHkuun ©;(¢, x) sBUJIAIOTCA HeIMpepbIBHbIMH 
(byHKWMAMM TepemMeHHBIX f, x. B Tex TouKax noulynsocKkocTH tf > 0, B KOTOpbIX 
(bynkiMu u;(¢t, ©) HeMpepbIBHbI, BbITIOJIHAIOTCH paBeHCTBa 


O@, (t, x) 0, (t, x) 


ay = Uy (1,20) ar 


a= =< Os (il, LyX) (Pe Lge ns oad ne) 
Uckmoyat u3 ypapHenuit (4) mepemenupie u;(f, x), MOMyYHM cHcTeMy 
HeJIMHeHHbIX ypaBHeHuli, KOTOpOH yyOBMeTBOpmoT cbyHkMH D; (Zt, x): 


OO, OM ; 
te ee 6 


0® 
roe DM = {M,;...; D,}; aye lea a 

Ecm cyulectpyer o606uleHHoe pelleHve 3aqauH Kom ua CHCTeMbI 
KBa3WJIMHeHHbIX ypaBHenuit (1), KycouHO-HelpepbiIBHoe pH ¢ >O, To cylle- 
CTBYeT HeMpepbIBHOe pellleHve CHCTeMbI ypaBHeHH (5). CipaBeqiMBo u oOpat- 
HOe YTBepxKeHve: eCIH CyYIILeCTBYeT KYCOUHO-rvlaqKOe HelpepbIBHOe pellieHHe 
CHCTeMbI HeJIMHeHHbIX ypaBHeHHl (5), yoBJeTBopstoulee yCJIOBAAM 


@,(0, x) = \ Hi (0, +) dx, (6) 


To u;(t, x) = OW;/ Ox ecTh OO0OmeHHOe peuieHHe 3ayaun Kom jad CHCTeMbI 
ypapuennit (1). 

Cuctemy dyukuni D = {Q, ;...; D,}, yAoBmerBopsAlouj“x ypaBHeHHaM (5) 
WM HauvaJIbHbIM YCIOBMAM (6), OyjeM Ha3bIBAaThNOTeCHWHANIAMH O60 O- 
IM€e HHOTO peuleHHA CHCTEMEU KBA3SHMHHCHHEX YpaB- 
HeHHH (l). 

Mpr OyjleM TOBOPHTh, YTO 1Ba OOOOULEHHbIX pelieHusA 3aqaun Kom Asa cu- 
cTeMbI ypaBHeHuH (1) CcOBMafMawr, eCJIH OHH COBMaaloT BO BCeX TOUKAaX, 
rye OHM HelipepbIBHEI. 

Orciojla BbITeKaeT, UTO ECM MOTeHIMaIbI JBYX OOOOULEHHBIX PewIeHHH 3ajaun 
Koum jWIa CHCTeMbI KBa3WJIMHeHHbIX ypaBHeHHH (1) coBnafalorT Mexyy co6ol, 
TO COBNaaloT TaK2%Ke WH CaMW OOOOLIEHHbIe PeWIeHHA. 

TakuM oOpasoM, MbI CBeIv 3afayy Kou 1A CHCTeMbI KBa3HJIMHEHHbIX YpaB- 
HeHHH (1) B Kjacce OOOONIEHHBIX (Ppa3PbIBHbIX) peleHHH K 3amaye Kou A 
CHCTeMbI HeJIMHeHHbIX ypaBHeHHH (5) B Kacce KYCOUHO-vlaqKUX HelMpepbiIBHbIXx 
peleHul. 

TeM CaMbIM H BOIpOc O EAHHCTBEHHOCTH OOOS6uLeHHOrO peureHua 3agqauu Kom 
JWI CucTembI (1) cBeqeH K BOMpocy 0 EMMHCTBEHHOCTH pellIeHHA CHCTeMBI ypaB- 
HeHul (6). 

2. PaccMOTpHM OJHO KBa3HJIHHeHHOe ypaBHeHHe 


Ou Op (a, t, x)" 
ount Ox (7) 


M MpefmosorKuM, uTo 9 (u, ft, x) HeNpepbliBHa HM OrpaHuyeHa BO BCcel pac- 
CMaTPpHBaeMOH OOIacTH MepeMeHHbIX u, ¢, x. [yctb 


Gul te eae (8) 


JWI JHOObIX [BYX 3Ha4eHHii u Mu U3 paccMaTpHBaeMolt OOwacTH. 
Teopema. O6o6wennoe pewenue sadauu Kowu daa ypaenenus (7) 
KYCO4HO-HenpepoleHoe npu t >O0, ydoeaeméopsiolee YCAOGLLIO 


In CR (aR emo 0) Fe 9) Wohl 5 ee Dy YT (9) 


Jan ecex mouek (t,x) us oOaacmu onpedeaeHun pewuenua, edunemeeHHo. 

Aokxasateaberso. Ipeqnosoxum nporupuoe. Iycrs w(t, x) u u(t, x) — 
Ba Pa3sJIMUHbIe OOOOULEHHbI€ pellieHHA YypaBHeHUA (7), TpHHumaromve ojuna- 
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> 


KOBbI€ SHAveHHaA mpH ¢=0. HM coorsercrsyior ype HenpeppIBHEIe (PyHKILHH 


® (t,x) u O(¢, x), mpunumarouve o_unaKoBble 3HayeHus mpu t=O, koToppie 
ABNAIOTCA MOTCHIHAaMH COOTBETCTBYIOWNMX pelleHHit. PasnocTh mnoteniuas0B 


O(t,-%) =, D(t; x), — cis (¢, x) yQoBmeTBopseT ypaBHeHUto 


0 0 
Sr + Alt, x) =~ =0, (10) 
rye 
9 (u(t, x), t x) —e(u(t, x), 1; x) FF, = 5 
Att, x)= _ ud, x) — ult, x) Soe TAG ee WOE: (11) 
On (UU (15%)) tax)s ecum u(t, x) = u(t, x). 


SaMeTHM, 4YTO B CHJy orpanMuennli, HanoxKeHHBIX Ha (u, t, x), dyHkuua 
A(t, x) TepmuT paspbIB TO/bKO B TeX TOUKAaX, B KOTOPbIX TeplAT pa3pbIB 
mix) M w(t, Xx): 

Ilsa JOKa3aTembcTBa TeOpeMbl JOCTaTOUHO MOKa3aTb, TO u(t, x)=0. 
B cuy ycnopui (6) v(0,x)==0. Paccmorpum o6bIKHOBeHHOe Auddepeu- 
WHaJIbHOe ypaBHeHHe nepBoro mopsyKa: 


oH = Alt, Ky (12) 
; Murerpasibuble KpuBble ypaBHenua (12) aBasatorcd XapakTepHcTuKamy JIMHell- 
Horo ypapHenua (10) wu Ha KaxkJOH u3 Hux dyHkyna v(t, x) MocTosHHa. 
Tlostomy JocTaTouHO MOKa3aTb, 4YTO Yepes mMOG6yIO ToUKy (¢, x) MOmyMOCKO- 
ctu ¢>>0 mpoxoyquT xoTA Obl OfHa UHTerpabHad KpuBaad ypaBHenua (12), 
TlepeceKatoujaa ocb f = 0. 

Onpegeneune 1. Touxy (to, x) Oytem Ha3bIBaTb PETYIAPHOR 
TOUKOH ypaBHeHNUA (12), ecuu B HeKOTOPOH OKpeCTHOCTH 9TOH TOUKH 
CyllecTByeT MHTerpalbHadt KpHBad ypaBHeHus (12), ompeqenenHad Kak mpu 
t>t,, Tak u npu t<ty, mpoxoyaujad yepes ToUKYy (to, XQ). 

Onpeneneune 2. Touxy (to, x) OyMeM HasbIBaTh TOUKOH BOB- 
BpaTa HHTerpandbHOH KPHBOH ypaBHeHHNA (12), econ 
B OKPeCTHOCTH 9TOH TOUKM He CYLeCTByeT HHTerpaJbHOH KPHBOH ypaBHeHUA 
(12), mpoxomampeH uepes TouKy (¢, x) H OMpeweneHHOH mpu ft >f,, HO cymiect- 
Bye! HHTerpasibHad KpuBadA ypaBHeHHnA (12), ompesereHHad pu t<ty, mpoxo- 
Aamjad uepes aHHylo TOUKY. 

Onpeneneuue 3. Toury (to, %)) OyeM HasbIBaTh TOUKOH pas3- 
BeETBICHHUA AAA ypapHyeuHua (12), ecm npn t<t, He cymect- 
‘Bye? HHTerpasbHOlt KPHBOH, Mpoxosamel yepes STY TOUKY. bs 

Jlemma 1. Touku (to, Xo), 16AmOWUuUecA MoukKamu Henpepolenocmu u(t, x), 
u(t, x) (cnedoeamenouo u A (t, x)), AeAmOMCA peeyAAPHbIMU MOoLKaAMU YpabHe- 
Hus (12). 

Jlemma 2. Huameepaaonaa Kpuean ypaenenua (12), 6orxodawjaa us peey- 
napHoti mouku (ty, Xo), O6asameAbno nepeceem ocot = 0, ecauoxa Heecmpemum 
Ha ceoem Nymu mo4uKY pascemenenuA ypacHeHus (12). 

Jlemma 3. Ecau ece mouku (t, x) noaynaockocmu t>>0 séeasiomca auoo 
peeyAApHoimu moukamu, AUOO mouKamU 6o3s6pamMa YpasHenUuA (12), mo 4epes 
Kancdyio mouky noaynaockocmu t>>0 npoxodum no Kpatined mepe odna uUNMme- 
eparcnan Kpusaa ypaeHenua (12), nepecexarwan ocd t =). 

B stom cayuae v(t, x)==0. Takum oOpasoM, HaM JOcTaTOUHO NOKa3aTb, YTO 
IpH ctbopMy/IMpOBaHHBIX B TeopeMe yclOBHAX ypaBHeHHe (12) He uMeeT TOUeK 
pa3BeTBJICHHA. 

Mp GyeM paccMaTpHBaTb Jaslee JIMIb TOUKM paspEIBoB dyHKuuu A(t, x), 
jlexKailve Ha HeKOTOpHIX sJMHNAX. Ecau A(t, x) UMeeT M30JIMPpOBaHHyIO TOUKy 
paspbipa (ty, %)), TO, TaK KaK B JOOOH €€ OKPeCTHOCTH MMeIOTCA peryJIAPHbIe 
TOUKH ypaBHeHua (12), v(to, X)) =O B cHuy HempepbIBHOCTH cpyHKunn v(t, x). 
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Jlemma 4. Ecau (ty, %))— mouka paseemenenua ypaeHenus (12), mo 
A (to, X) +0) >A (to, X) — 0). (13) 


TakuM oOOpa30M, HaM HajlO MOKa3aTb, uTO HepaBeHcTBO (13) He MOxKeT 
WMeTb MecTa. Torjla TeopeMa OyJeT JOKa3aHa. 

Ilycrb Touka (t), X9) — TouKa paspbiBa cbyHkuuu A(z, x). SHauuT, B STOW 
Touke u(t, x) HW, MoxeT OpiTb, w(t, x) TepisAT paspbIB. 

Vmeem paBeHcTBa: 


A (Eq, 4p — 0) — 2 Mte: X= Os tos Aa) — w(t Utor hy = Os Han to) 
U (to, X —0) —u (to, X) — 0) 


Bs = 14 
A (fo. one 0) es (u (to, da 0), tor Xo) — oe (to, Xo +9), tos Xo) ; ( ) 
U (to, Xp +0) — u (to, Xo + 0) 
Ho, corsiacuo (9): 
@u (u (to, Xo + 0), to, Xo) <u (u (to, X)— 0), to; Xo), (15) 
@u (U (to, X) +9), to, Xo) Ku (U (to, X —9), fo, Xo), : 
OTKyJla, B CHuJIy ycsloBua (8), MouyuaemM, uTO | 
Aa) Se Ate 0) (16) 


Hepapeuctso (16) noka3biBaeT, YTO BCe TOUKH paspbIBHOCTH dyHKunH A(Z,x)) 
ABJIAIOTCA JIMOO peryJIAPHbIMH TOUKAaMH, JIM6OO TOUKAMH BO3Bpata ypaBHeHua (12). 
Teopema jloka3auHa. 

H3102%KeHHbIH MeTOX WOKa3aTeJIbCTBa TeOPeMbI EHHCTBeEHHOCTH OG6O6nLeH-} 
HOrO pelweHHaA 3aqaun Koum ABsIAeTCA BeCbMa OOULMM HM MPHMeHHM KaK K KBa- 
3HJIMHeHHbIM, TaK HM K JIMHEHHbIM ypaBHeHHAM TruMepOomHYecKoro Tuna. C no- 
MOULbIO NOTEHWHAOB OOOOWLeCHHOrO peleHHA HaMH MOJYYeHO MOKa3aTeJIbCTBO 
TEOPeMbI EAHHCTBEHHOCTH OOOOMeHHOTO pelleHHA 3aqaun Kom u Qa cucTem 
KBa3HJIMHCHHbIX YpaBHeHHH Bua (1) NpH HeKOTOPbIX MpeNONOKeHUAX OTHO-} 
CHTeIbHO (PyHKUMH 9; (u, f, x). 


Toctynuso 
27 V 1958 


UMTHUPOBAHHASA JIMTEPATYPA 


15. J1..Pomwxgectpeucku ht, JAH, 115, N 3, 454 (1957). 2 A.H. Tuxo nos,! 
A. A.Camapckui, J[AH, 99, Ne 1, 27 (1954). % P.D. Lax, Comm. Pure and Appl., 
Math., 10, 237 (1957). *O.A.Onme Hu k, JAH, 109, N26, 1098 (1956); Yen. mateo. HayK, | 
22, B. 3 (75), 3 (1957). *® C.K. Foagyuos, Marem. c6opn., 40, Bp. 4, 467 (1956).} 
®°O.A.Ome Hu Kk, Yen. MaTem. Hayk, 12, B. 6(78), 169 (1957). 


594 


Jloxnann Akagemun nayrx CCCP 
1958. Tom 122, N 4 


MATEMATHKA 


Axkajyemuk C. JI. COBOJIEB 


O CMEINAHHbIX 3AQAYUAX JIA YPABHEHHM B YACTHbIX 
MPOWSBOAHbIX C ABYMS HESABHCHMbIMH MEPEMEHHbIMM 


PaccMoTpuM ypaBHeHve C MOcTOAHHBIMH Kos(bbuitMeHTaMa 
n oktly 
tg le darren (1) 


Ra o1 
pcre Ot" 0x 


C JBYMH He3aBHCHMbIMM MepeMeHHbIMH WM OHO HeH3BeCTHOM (byHKIHel, yJOB- 
JIeTBOpsoMLee ycsOBHIO TletpoBcKoro paBHOMepHOM KoppeKTHOCTH 3aqaun Kom. 
Crpyktypa 9Toro ypaBHeHHsa pa3soOpaHa HaMH B ,lIpeqbiqyutel samerke (?), 
ByjeM u3y4uaTb 3TO ypaBHeHve B COWAaCTAX: 


a) —o <x<to, 0<t<+o; 
6) 08 7-4 co, Ur = 1 co (2) 
BLO Sow <olys OM ee 03; 

IIpH HauaJIbHbIX YCJIOBHAX 


gt-1 
u aes = = al a0 (3) 
t=0 t=0 oy ae 
HM MPH HeEKOTOPbIX OJHOPOHbIX yCJIOBHAX Ha rpaHHllax: 
m= é 
>) oo = (, s= Ore, q_» (4) 
feel Ox" |x=0 
quia 6) HB) U 
m—1 i 
Ses == {). S= Ly 2,503, V4, (5) 
i=1 Ox x=1 


Jit B). 

‘ My 3alMeMCA YCJIOBHAMH pa3pelIHMOCTH TaKOH 3ajauH HM KOPPeKTHOCTbIO 
ee MOCTaHOBKH. OTMeTHM, 4YTO HeKOTOpble aHaJIOrMYHbIe MOCTaHOBKM BCTpeua- 
jucb B padote M. H. Buiuuxa u JI. A. Jltocrepnuka (*) B KauyecTBe ofHoro 
M3 3BeHbeB HX TeopuH. MbI paccMOTpHM STOT BOMpoc B OOILeM BAe CaM 


mo cede. 
ByjleM WcKaTb pelleHve MOCTaBJIeHHbIX 3aad NpW NOMOLLH mpeoOpa30BaHua 


JIanaaca. [lyctp 


ue, y= \ e-Mu(x, t)dt, F(x, N= \ ef (x, t) dt. (6) 


ee Mt op Mt 
@opmyuia (6) uMeeT cMbICJI, HampHMep, ecu |u| Ce uw |f|<e , rae M—ne- 
KoTopasd mocTosHHad. DyHKuHA u(x, A) OyAeT pelueHHeM OObIKHOBeHHOrO ypaB- 
HeHHA 


sD duo~ 
Lun + > Ap, it al =], (7) 
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KOTOPbl€ MOXKHO 3aliMcaTb elle Tak: 


da d 1 J 
dy (0) SE +4, (0) Saag ee ban UF. (8) 
Xx dx 
Pemenne (7) mpu nomomn dbyHkuuu Ipuna BbiparkaeTcaA B BUC 
-+-co 
u(x, ) = \ G(xp tas )) fay hy tae (9) 


Hanuuem juddepenttvaibHoe ypaBHenve Aid cbyHKuua Ppuna. Jina cay- 
yaa a) sTO ypaBHeHve OyJeT 


L,G = 6 (x — x), (10) 
rae (x —x,) — o606mennaa dynkuua Jupaka. Ilycte dG /dx" |p-9= Ar (A). 


[pofomkum dynkuuio G nynem Jud oTpumaTebHBIX x. Boruncaast OObMHEIM 
npuemom L,G°, nonyuaem dopmysy 


aA m—k—1 
Oe. a ‘ae ees x) +8(x—x), rye Cr= > ajAm—r—j-. (11) 
j=0 


CoBepwieHHO Tak Ke JIA PYHKIMH .G®, mpojomKeHHol HyseM BHe oTpe3- 
Ka O<x¥ <1, Nonyuun: 


m—l m—1 
L,G™ = 2 Cee le Oe Ue) ok a (12) 
h=0 
rye Cp, Bbipakaerca ae rie (11), a Dp — Popmyn0n 
m—k—1 arg) 
D, =— >| Qje-rei-41, «TAC : = B, (0). (13) 
j=0 dx x=1 


TIpuMenuM kK HaxoxKeHwio G BO BCeX CJIyuaAX elle OHO mpeoOpa30BaHHe 
Jlansiaca To TepemenHomy x. [imeem 


-fo0 | 
InGaN Oo) Ge pie Ge \ eG (x) dx. (14) 


—o 


B3yecb uepes A(A, %) O6o3HayeH MHorousieH A(X, a) == AP ae >, Ap, iea!, 


k<n,l< 
Bpipaxenwe L,G wJerkO BbIUMCJIAeTCA NpH MOMOWH copmyv (10), (11) WJM 
{12); mbt OyqeM uMeT»: 


aa ee, m—\| 


Ly ngnca « tome LaGgneafng eee organ 


h=0 
oS m—lL m—1 (15) 
LGU eer se y Gea. +e" > Drak 
k=0 k=0 
CyeOBaTeJIbHO: 
m—1 
——— “ax > ee 0 > C,a 
G® bit: Danes Go = = 
A (A,.a).” ik A (A, a) : 
m—1 m=1 (16) 
ae ¢ Wh Cie ae 
Gs ty “kR=0 
A (A, a) P 


or 
ia 
font 


Tleppan dbopmysa (16) JomxKuHa BbIpaxatb cool mpeoOpasopanne Jlannaca 


(a) 
ot GH, CyleqoOBaTesbHO, JOMKHA TpelcTaBraTs perysapHyio byHKunto 
B HeKOTOpOH Momoce My <t&< My, rae w«=§+iy. BulOupan pasnvuHeie 
MOJIOCHI, He COflepxKalllMe KOpHeH S3HaMeHaTeJIA, MOJIYYMM pa3Hble 3HaueHHa 
oe << 


nog G'*). Mnrerpan Meanuna no3Bonser Boccranoputs G) no ee 1306paxKe- 
HHIO, CBOAA ee K BblyeTaM B KOpHAX A(h, «). UccneqopaHue moKa3biBaeT, UTO 
TOJIbKO OMHO M3 MOJIYYaeMbIX 3HaYeHHHi, a MMeHHO OTBeYAaIOLIee MosOce, cosep- 
2KallleH MHHMy!IO OCb, JaeT HCKOMOe pellleHve 3aauH, yOblBaloulee MmpH Govb- 


Wx 3HayeHHAx A. Tem camMbim 3agqaua Kou peuiena. 
ae 


Oynkuun GO (x) JomKHa MpegcraBnaTh co6o1o o6pas dyxKuun G“ (x), 
paBHOH HyJO mpw x< 0. Bprancaaa sty mocyieqHolO C MOMOLIbIO PopMyvIBI 
MeumvHa MW MIpHHHMas OAT BO BHHMaHHe TpeOoBpaHue yObIBaHHsa Mp GoubIUMx 
SHaveHHAX A, yOexKaeMcH, YTO 9TO BOSMOXKHO JIHUIb B TOM Cuy4ae, 


(6) “i 4 
Korga G® (a) 6yneT peryAApHoOHu BO BCe€X KOPHAX Ys ypaBHe- 
Hua A(A, a), MexXaULHX CUpaBa OT MHUMOL OCH «@, 
Pasyioxwkum A (A, «) Ha [Ba MHOKUTeIA 


A (Sa) = Ax (%, #) 4202), O10, «) =T] (7B), ds) = I] @— vw) 


(17) 


Bs (4) — Kopuu A (X, &), pactomOxKeHHble B JIEBOH MOJIYMIOCKOCTH, & Ys (A) — Kop- 
HM STOrO MHOroUWJIeHa, PaCMOJIOX%KeHHbIe B MpaBol MOJlymocKocTH a. Ha3o0Bem 
yMCcJIO KOpHeH B, (A) UMCJIOM JIeBbIX BJIMAHHH, a UMCIO KOpHel ys (A) — YHCIOM 


: 6 
NpaBbiX BJIMAHHH Jia ypaBHenua (1). [locrpoum octrarok oT eneHHa G® na 
A, (A, «). Jia storo JocTaTouHO paccMoTpeTb KOHTyp Cy, OXBaTbIBaIOLWWH Bce 
KOPHH Ys HW He COfepKaliMi Bs, HW BbIMHCMTb PyHKILMIO 


2Qri a’ —a 
Cy 


~ “x(6) , , 
Ry = 0,9) (Gx | Hee (18) 


Sra *yHKuHA OyfeT mpeycTaBsATb CcoOOIO MHOroWeH CTeMeHH 7, OT % 
KOTOPbIH HM CJy2KHT HCKOMBIM ocTaTKOM. Kosddulnenthl Ry, MpecTaBJIAroT 


co6oH sHHeliHbIe dyHKiMH OT Co, Cy,..., Cm—y. I]pupaBHuBast MX HYJIIO, MBI 
MOJIYYMM CHCTeMY JIMHeHHbIX ypaBHeHHit Jin Cj. OTH ypaBHeHHA He3aBHCHMbI, 
Tak KaK KaxXjJIbId 43 TMepBbIX KoadPuuNeHTOB Co, Cy,..., C,, BXOAUT B OJHO 


MW TOJIbKO OHO U3 3THX ypaBHeHHH c KoOSPduILHeHTOM, paBHbIM efuHnue. Jia 
TOTO UTOObI Hallia 3ayjaua MoyuMsia pelieHHe, HYXHO MMeTb elle 7_ JIMHeCHHbIX 
COOTHOWWEHHM, He3aBHCHMbIX OT pes Ayuux. Takve COOTHOLWIeEHHA MOsyualoTcH 
u3 (4) B Bue 

m—1 

DA, = 0, 5 = 1, 2, ae (19) 


t=1 


Bennunnst C;, HaliyeHHble M3 MouyyeHHol cucTembl, OyAyT YObIBaTb 9sKCIIO- 
HeHUHasIbHO pu Oosmbiuux d. Ilpumeppi moKasbiBaloT, YTO, BO3MO2KHO, ypaBHe- 
Hua (19) OKaxKyTCA B pa3HbIX CJly¥adxX Kak 3aBMCHMbIMH, TaK M He 3aBHCHMbIMH 
OT OCTaJbHbIX. Mpi mosryuaeM OCHOBHYIO TeopeMy. 

Teopema. Cmewaxnan sadava 6 o6aacmu 6), eo0biMe eosopA, paspewuwu- 
Ma U UMmeem eCOUNCMBEHHOe peeyAAPHNOe pewleHue, ECAU 4UCNO YCAOBUU q_ 
PaBNO 4UCAY ABIX BAUAHU F_. OHA paspeullma, 6 “aCMHOCMU, eCAU YCAO- 
6usxn Umerom Bud: 


RE a ea Ae ae (20) 
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Jipyro# uacrupiit cyuait paspewimmMocru —sTo culyyali, Korga Lu — 9ue- 
MeHTapHbIt Onepatop [lerposckoro. 


Tlepexoqum K curyuaro B). Jlerko yOequTbcA B TOM, 4TO PyHKIA G"”) (a) 


MOKeET CJIY2KUTb OOpa3s0M G(x), papnoli nyo BHe (0,1) amu B TOM cuy4ae, 
eclH OHA peryJIApHa Ha Bceli mocKocTu «. Dopmysia 


R=A(i,a) (a (a) — oe ix’) (21) 


2ri |} a’ —a 


ylaer ocraToK ot yeneuun G(x) wa A(A, «), KOTOpbI mpegcTaBseT co6or10 
MHorouvIeH cTeneHH m—I1. Bce kostpHyveHTbl STOrO MHOroyJIeHa JOJDKHbI 
PaBHATbCA HYJIO; OTCIOJa MbI MOsyYaeM Mm COOTHOWMCHMH AA HaxXoxKeHHA 
MOCTOAHHBIX Cp u Dp. Ypapuenua (4) au (5) qatoT emje m cooTHomenuh. Ecam 
3TH COOTHOILEHHA He3aBHCHMbI, TO BCe HCKOMbI€C TMOCTOAHHbIe MOFyT ObITb 
HalimeHbl. OcraeTca paccMOTpeTb YCJIOBHA, pH KOTOPbIX HalieHHble BeJIMUHHbI 
C; u Dey OyAYT yObIBaTE B MpaBOH MOJTYMJOCKOCTH MpH OOJIbIIMX 3HAYeHHAX 2. 

Ilyctb C—Bektop ¢ KomnoHeHTamMH Co, Cy,..., Cm—i, a D—BekTop c 
KOMMOHeHTaMu Dy, D,,..., Dn—1. YpaBHeHUA, MoOsyueHHble NpHpaBHuBaHuem R 
HYJIO, MOXKHO pej[cTaBHTb B J{pyroM BUe, MpHBeAA UX K ypaBHeHMAM, BbIpa- 


_~ 


2KalOWMM OOpallleHve B HYJIb OCCKOHCUHOHM 4aCcTH G®) B KaxjoM M3 KopHeli 
A(k, «) MoposHb. SanvcbiBad OTJebHO UJeHbI, cooTBeTcTByrollue fs H Ys, 
MOWYYHM CHcTeMy 


m 


m 
> eC; s > d\e~*sp, = eee ae 1, 2, eat gs (22) 
i=1 t=1 

SC; ate > dene Dr= Fert se Pe ps2, 28 Win (23) 


c=1 


YMHOXKUB Karkfoe U3 ypaBHenuit (23) Ha e *S"* yu mpumucaB K (22) u (23) 
ypaBHeHus, Movlyuaemble 43 (4) u (5), MpHwzaquM sTOM cucTemMe BUY 


AC aD = Fs Y.C +X4D = Fe, (24) 


rye MatpHita X,, COCTOHT H3 Mm CTOJONOB HU fr, + qG_ CTpOK, MaTpuula X,— u3 
m cTOMOMOB HM f_-+ q, CTpOK, MpHuem 9JleMeHTHI X, HU X, Mp BO3pacTaHHH dh 
ocTaioTca KOHeuHbIMM. Marpuubt Y, HW Ys, paBHO KaK WM MatTpulbl Fy u Fo, 
SKCIOHCHIMaIbHO YObIBAaIOT IPH OOJIbIIMX h TAKMX, UTO ¢ >3oy. MoxHo serKo 


MpOBepHTb, 4TO, ecm g_=r_,g,=r, u X;7', Xz" ne crpematca K HYJO, 
cuctema (24) wMeeT peulenve, CXOJauleecd MpH OO/bUIMX A HM YOBMeTBOpPArO- 
ulee BC€M MOCTABJICHHBIM YCJIOBHAM, MpecTaBuMoe B Bue 


Can hp Xv Aopen as or ee 
DX Py NXg VeXG, Ppa a ee ne 


Ec g_=4r_ u, 3HauuT, g,4r,, TO pelleHue cuctTempi (24) qaeT, BOOOuLe 
ropopx, C u D, pactyulve SKCMOHeHIMasIbHO BMecTe c A. Tlouyuaem Teopemy: 

Teopema. Sadaua B), eoo6we eosopA, paspeuuma, ecau uucao ycaceuti 
HA ACCOM KONYE G_ PABHO 4UCAY F_ ACBLIX BAUAHUL, A UUCAO YcCAoButi q, Ha 
Npabom KOHYe PABHO LUCAY fF, NPaBolx BAUAHUIL. 

B uacTHocTu, KaK HM B CJlyuae 3ajqaum 6), 3amaya sBcerga pa3speliumMa ja 
cilyyad Mpocretwiux ycnoBn Bua (20), a TakxKe JIA SieMeHTapHbIX oMepa- 
Topos Ilerposekoro. 


Iloctynuat0o 
17 VII 1958 
HWAMTMPOBAHHAS JIATEPATYPA 


C. JI. Co6omnes, JAH, 121, NM 4 (1958). 2M. YU. Bumuk, J. A. JlioctTep- 
H 4K, Ycm. Mate. Hayk, 12, p. 5 (77), 3 (1957). 
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Hornagn Akafwemun nayr CCCP 
1958. Tom 122, Ni 4 


MATEMATHKA 


CYHb X9-W9H 


HEKOTOPbIE BOIIPOCbI 
BECKOHEYHO MAJIbIX HM3PMBAHHH IMOBEPXHOCTEU 


(ITpedcmaeaeno axademuxom H. H. Bexya 28 V 1958) 


B nacToslleH paOorTe, ABJIAIOUelcA JasIbHeHIMM pa3sBHTHeM paOoTbl aBTo- 
pa (*), paccMaTpHBaetca pa BONpOCOB KeCTKOCTH MOBeEPXHOCTH MOJIOXKUTEJIb- 
HOH KPHBH3HbI, NOAYHHEHHOM BTYJIOUHbIM CBA3AM Bua 


Uy = 0 “Ha £, (1) 


Be 
rye Y— HOpMaJib BTYIKU; L — COBOKYMHOCTb KOHTYpOB OTBePCTHH MOBeEPXHOCTH; 
U — pektop OecKoHeuHO Mawloro u3srHOaHHs, YOBJIeTBOpAIOMLMK ypaBHeHuto 


dU dr = 0, (2) 


r — pajluyc-BeKTOp NOBepXxHOCTH. 
Ec BTYJKM ABJIAIOTCA HEKECTKHMH, TO BTYJIOUHbIe CEA3H HMeIOT BUT 


Uye= 7nnanls (3) 
B kaxkyoH Touke L MbI MOxKeM paccMOTpeTb Ba TpHelpa s,m, b us, In, 


re S—opT kacatesbHonw kK L; m u b—oprb rylaBHoH HOpMaJIM MW OMHOp- 
manu L; | — TanreniuadbHad HOpMaJb K L; nM — BHeIHAA HOPMaJib MOBepxHoc- 
—> 


tu. Ilycrh t— yrom Mexyy v ub, npuyemM cuMTaeM ero NOCTOSHHDIM BJOJIb 
Kaxk]loro KOHTypa MoBepxHocTu; §— yroul Mexyy mu Nn, OTCYMTbIBAeMBIM OT 
Mm B HalpaBJieHHH uaCcOBOH CTpeJIKH. 

B paOore paccmaTpupBaerca Take BOMPOC XECTKOCTH JWI HEKOTOPBIX Ks1ac- 
COB 3AMKHYTbIX HeBbIMYKJIbIX MOBepxXHocTel. 

1. PaccMorpum peryJIApHyio MOBepXHOCTb | MOJIOXKUTEIbHOH KPUBH3HbI. IlycTb 
OHa OTHeCeHa K COMNPA2%KeHHO H30MeTpHYecKOH cucTeMe KoopAuHaT. Tora ypaB- 
HeHve (2) MOXKHO 3aMvcaTb B KOMMJIeKCHOH copme (*): 


aw = Seabee ay 
oS +BW=0 (s=aletigg)). (4) 
rye = (a V K)7 Ur; A = Qy1A99 — Ai; K —raapuaa Kpvpu3sHa; B= 
= — (TM —Th + 2h) + | Ce —Th— Tp). 
(3) u (1) npHBogarcs kK BUY 
Uy=Re[a +80] =+ Ha L; (5) 
Uy =Re[« a +bW)=0 4a L, (5°) 
rye 
ee Se gr “oS aV Kae ay kK V K cos (8 — ee (6) 
a 
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IIpennonaraem, aro sin(8@—+)=40 (ua L), T. e. BTYJIKM Hure HE OpTO- | 


POHAJIbHbI K NOBePXHOCTH BJOJIb KOHTYPOB. Ouesn HO, 
4 = 
%== 57 large]L = 0. (7) 


Tlycrp 7 u [* —uvcsa smMHelino HesaBHcHMbIX pellieHuH OAHOpOHON 3a/laun 
(4), (5°) u conps2KenHoli OLHOpozHol sataun ja ypapdenua 02V — BV = 0. 
B cuuy padorp! (7) H paBeHcTBa (7) “Meem * 


i—i =3(1 —m), (8) 
rye m+ 1 — uvcJIO CBASHOCTH NOBepXHOCTH. 


Ilosromy vil OMHOCBASHOM MOBepxXHOCTH TIpH OHOpoyHOM ycsoBun (5°) 
ypapHenne (4) Bcerga umeet / > 3 pelleHHli, T. €. NOBepXHOCTb C OJHHM KOH- 


TYpOM IIpH BryouHO cBasH (1) Bcerfa MomycKaeT He MeHbUIe Tpex M3ru6a-_ 


HMM, B TOM unCIIe AByxKeHUA. (B padorax (1,°) aBrop oKa3aJI, YTO Mp HeKO- 


TOPbIX Cylyuatx Bce 93TH U3rHOaHuA TPHBMaJIbHbI.) B cuy 9STOrO MMeeT 


MecTo: 

Teopema 1. ITycmp S—oéaanoud c odnum naockum Konmypom L. Ecau 
L ne seasemca oKpyscHocmo1, mo npu emyaouHot ceasu (1), ede t==0, 
n/2 u sin(@—«)=0 (xa L), nosepxxocme S 6ydem eceeda Oonyckame He 
MeHbluUe Mpex HEMPUseUANbHOLX UseuOaHUl. 


Sta TeopeMa cJleqyeT M3 Toro qbakTa, 4TO B 3TOM CuJyyae S HM OJHOTO) 


TPHBHaJIbHOrO ABYH*KCHHA He MOMmyckaer. 


SameuanHue 1. Ecnu t=«const Boom L, To S fomycKaeT He MeHbIIe 


OWHOrO HETPHBUAaJIbBHOrO wusrndanna. 


ap 
Ilycrb v==n; B cHuly 3aMeuaHuA 1 MMeeT MeCTO: 
Teopema 2. S 6ydem ocecmKoli npu emyaounot ceasu Un =O (na L) 
monbKko moeda, Koeda L— okpys2cnHocmb u 8=const edoro L. 


B cayuae, Korga L—okpyxxHocTtb u §=const Boom L, np onounu- 
Bie 


‘TEJIBHOM YCJIOBHH arc tear Se Fe5e —20 S 6OyyeT Bcerga 2xecTKoH (R— pa- 
yiMye okpyxHocTH L; h—paccrosHue or tTouxu P (TOUKM NepeceyeHuA OCH 
BpalleHHA OKpyxHOcTH L c moBepXHOcThIO) AO MocKocTH KoHTypa L). 

Bropad uacTb sTOH TeopeMbl HemocpeCTBeHHO culeqyeT u3 padori (+), ecum 
YUMTHIBaTb, YTO B 9TOM CyITyuae t= O0—xr/2. 

Paccmotpum oBajioug S c m+1 KpyrabiMa oOTBepcTHAMH, Ha KOTOpBIe 
HaJIOKeHbI HUPe HE OPTOFOHaJIbHbIe HEOJHOPOMHble BTYJIOUHbIe CBA3H (3). B cu- 
wy paBencrBa (8) Oymer uMeTb MecToO: 

Teopema 3. Ecau npu odnopodxulx emyaounoix cesnsax (1) S seanemca 
HCECMKUM, MO Np HeOOHOPOOHHx emyAoUNoLx ceazsax (3) S Oonyckaem He- 
MpUusuanbHwle O€CKOHELHO MaAble UZeUbAHUA Mmoeda KU MOAbKO mozda, KOeda 
Gynkyusn y yOoeremeopsem [* unmeeparonorm ycaoeuam, 20e: 1) l* = 3m—3, 
ecau m>1; 2) =2, ecau m=1, t=n/2 u naockocmu Koxmypoe na- 
pannerbiol; 3) = 1, ecau m=1, t=n/2 u naockocmu Koxmypoe napaa- 
ACAGHO! WAL 1 == 10). Geer | 2. 

B cayuae, Koeda m=0, t#x/2 unu m=1 u naockocmu KoNmypoe He 
NAPANNENbHbl, OBANOUO Bceeda OonycKaem HEeMmpueuanoHole HeCKONe4HO maaole 
UseuoaHUA NPu HeOOHOPOOHoIx emyao4uAdIx cesasAax (3) C snboti npaeott 
4acmoio. 

2. PaccMoTpHM 3aMKHYTbI€ HeBBIIYKIbIe MOBepXHOCTH BpalleHua. Ilycts. 
S — 3aMKHYTad MOBepXHOCTh BpalleHHA, CocTaBseHHaA 13 WByX cciepwyeckux 


CerMeHTOB S,, S. WM WMMHopa T, MepHMaHbl KOTOpbIX BbIpaxKaloTca, CooT- 
BeTCTBCHHO: 


+ B padote (2 opmyuposKa ciencTBHA 4 fA KpaeBol 3aqa4n (5) qoKHAa MpHHATE 
Bug: 1 —/* =x —x* = 2x —3(m—1). Sro 3ametum WV. VW. Jannmox. 
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=VR— (2-4) <2 ZIR PS, : 
po(z) = V R2— (2+ 2)’, — (Ra + 22) <2<— 2 
p=VR—H=VR—#, — % QS zZKz 
(By = Zp — 25, © Ny == 25 -— 20; — 20) 213 Za 0): 


S,; u T ckuensatores mo okpyxHoctu L, c WeHTpoM z= 2 (Ha ocH 2) HM pa- 
AWYCOM 9; (2) =o. T u Sy ckseuBalorcs mo okpyxxHoctu Le. c WeHTpoM 
Z=— 2p (Ha OCH 2) M pasMycoM ps (— 2%) = fo. 

Teopema 4. S(=S,+T7+S,) donyckaem nHempueuaarbHole useubanua 
mozoa u ponon moeda, Ko2da BbINOAHAemMCA OOHO Us CAedYIOLUUX ycCaroéeutt: 


y= Ab, y= St 2, 3)5..); 

on EA pt) om mnie]. ED 
uae [BER] > #> min]. FD) 44 

Beis 0y, a al emo) 3 Ae): 


RitR2 k 

B cayuae, Korga p;(Z) <0 H p2(Z) <9, Ovepuguo, S 6yfer Bcerga xKecT- 
KoH. Ecau S,; u S, ABAAIOTCA BOrHYTLIMM B IMIMHEp T, TO MOmyYeHHaA 3aMK- 
HYTaA MOBepXHOCTb Tak?Ke Bcerya %KecTKag. 

PaccMOTpHM elle KJlacc 3aMKHYTBIX NoBepxHocTeHt Bpaulenua {S}; S co- 
cTaBJsetca u3 S; H Sj, MepHAHMaHbI KOTOPbIX BbIparkaloTcA uepes p; (2) = 
= ¢,(a—z)* (0<z<a, 0a <1), pe(z) =o. VR*— (24 hy? (— R-AK 
<z< 0) coorserctBeHHo. S; u S, cKenBaloTcd moO OKpyxHocTH L C IeHT- 
pom z= 0 (na ocu z) u paguycom p, (0) = c,a%, npuuem c,a* = c, V R® — A? 

Teopema 5. S(=S,+ 8S.) donyckaem Hempusuaronole useubaHun moe- 
Oa u mMoAbKO moezda, Ko2da 


A= 


at [> + > Vi (Ia) @—N Ft — alts. 


B uactuocTw, npu « =1/, OyjeM HMeTb 


2 


foes eh deal 


re 3c? + 2ce 
Orciofja, O“eBHAHO, B Culy4ae, Kora Aca niu A> Te S speerya 
2 2 


OyWeT 2ecTKOH. 

S3ameuaune 2. Teopempi 4 u 5 noKa3piBaloT, 4YTO B CJIyyae CKJIeMBa- 
HMA HEXKECTKOCTb C€CTb CPaBHUTeJIbHO peKHM culyuan. 

B sakmouenve BbiIpakalo OaroqapHoctp akay. WM. H. Bekya, moq pyko- 
BOJCTBOM KOTOPOrO BbINOJIHeHa JaHHad paodora. 


Mockopckult rocyJapcTBeHHbIli yHHBepCcuTeT Tlocrymu10 
um. M. B. Jlomonocopa 25 V 1958 


IMMTHPOBAHHAS JIMTEPATYPA 


sted np X9-m9H, JAH, 116, Ne 5 (1957), 2B. Boapcexkui, JAH, 102, 
2 (1985). §Cyupb X9-mo9uH, JAH, 122, 25 (1958). *U.H.Bexy a, Uexocao- 
aa Mate. KypH., 6 (81), 143 (1956). 


Jloxnagn Axkaygemun nayrk CCCP 
1958. Tom 122, Ne 4 


MATEMATHKA 


Ygeu-Koppecnonzent AH CCCP A. H. THXOHOB u A. A. CAMAPCKHH 


OB OJHOPOJHbIX PASHOCTHbIX CXEMAX 


B cratbe (1) Oblia MocraByieHa 3ayaua 06 OTbICKaHHM pa3HOCTHBIX CXeM, 
TIPHPODHbIX Wit efHHOOOpasHoro pelleHHa ucdepenHUMaJIbHbIX ypaBHeHHH 
B BO3MO%KHO OO/Iee LWIMpOKOM kKwlacce Koaddunventos. Hactrosuaa padota sB- 
JIAeTCA [aJIbHeHLWHM pa3sBHTHeM padorpl (?). 

§ 1. Pacemotpum ypaBHenve 


Lu 1s (Om ae), (1) 
rhe L — HeKOTOpHIN JIMHeHHbIN WuddepeHuvabHbIM oneparTop. 
MycrbynSy(xp 0) OX pete hy ep See. oH dV Sh) = pashociiags 
ceTKa; 
Liyf= —F? (2) 


Ppa3HOCTHOe YpaBHeHHe, COOTBeTCTBYIONLee ypaBHeHHto (1). 
JImHeHHbIi pasHocTHEI onepatop Ly, ompeyesiseTcHd pH MOMOULA MaTpHIIbI 


KoOa(PPHILHeHTOB aj; CHCTeMbI JIMH€HHbIX ypaBHeHHH (2), sABJIAIOMMXCA PyHKWAA- 


MM llara pasHocTHOl ceTkH A =~. J|aa nouyueHaA pasHOCTHBIX ypaBHeHnit 


(2), KpoMe Toro, HeOOXOAHMO 3afaTb dbyHKWMOHab F ‘4 [fl], OompemeneHHbIe B 
HeKOTOpOM Kvlacce {f (x)}, HM rpaHWuHble ycJIOBHA. 
§ 2. Paccmotpum kulacc ypaBHeHHit 


OD ee hike): (3) 


Dynkunn (p(x)) = {Pi (*),Po(X),.--.,Pm(x)} Has0Bem koodpulnentamn 
ypaBHeHua (3). 

Kaacc AuddepennasibHbIxX ypaBHeHult (3) Oyler onpemeseH, ecm (pbuKcn- 
poBaH Tul oneparopa L u yka3aH KJlacc, K KOTOpOMy MpHHafexatT Koaddu- 
UHeHTH! (p (x)). 

Ilyctb LY? oOosHayaeT KJIacc pasHOCTHBIX OnepaTopoB Ly, 9JIeMeHTbI MaTpH- 


Ibl Qj; KOTOPbIX sBUAIOTCA (byHKUMOHaaMM, ONpeyeJieHHbIMM B paccMaTpuBae- 
MOM KJlacce kKos(p(HUMeHTOB (p(x)) H 3aBHCALLHMHM OT Mapametpa A. Takyro 
Matpuiy-(pyukiona Li?) = (ai;[p(x)]) Gynem HasbiBaTb pa3HOCTHOI cxemoil. 

§ 3. Bpeyem HeoOxoqumple Wit JasbHelitlero onpezeieHua: 

1. Hasopem Ch, (f) Kaacc dyHKuni f(x), MMeloulMxX m-1oO npousBogHy10, 
yAoBJeTBOpHollyIo Ha orpesKe [0,1] ycuosuio Tembyepa nopiftka y > 0. 
EciM m-a MpousBoqHad HelpepblIBHa, TO COooTBeTCTBYIONIM Kacc (PyHKuMi 
Oy em O6osHauaTb Cm(f). B yactuocru, Co(f) ecTb Kylacc HenpepbIBHBIX (pyHK- 
Mit. 

2. Byyem ropoputh, aro f(x) mpunagqexur kuaccy Qn (f), ecu f(x) uv 
ee m MNpPOWSBOJHbIX KyCOUHO-HelIpepbiBHB! Ha (0,1). Ecau, kpome roro, m-a 
MpOH3BOTHaA B KaxKOM U3 WHTepBaJIOB HeMpepbIBHOCTH YOBseTBOpAeT ycJIO- 


BuIO Tesbepa nopayka 1, To coorsercTByiomui Ksacc Ha30Bem Q%. B uact- 
HOCTH, Q ) — KulacC KYCOUHO-HeNpepbIBHbIX (pyHKUi. 
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3. Ilyerh u(x) ecrb HeKoTopoe peulenve ypaBHenna Lu = — i; y"— coot- 


| h 

BeTCTBylolllee pelleHHe ypapHenua Lyy, = — F ts gt eed (x1); z(x, A) — 
! h ° 

@yHKUMA, pabHad z; np x =x; um sMHelinasd MexKy COCeHHMH y3JIOBbIMH 
| TouKaMaw ceTKH. Byjlem ropopntb, uTo pasHocTHbit onepatop L;, cxogutca 
kK Juddepentuaibuomy onepatopy L, ecam dbynKuun 2(x, A) PaBHOMepHO cTpe- 


MHTCA K HyJio npH A—>0 u mpousBosbHot cbyHKunn f (x) “3 HeKOTOporo Ksac- 


fca, TT. €. 


[z(x, h)|<p(h), rae p(h)>0 npn h—0, 


Ecau z(x, h) =O(h") usm |z(x, A)|< MA", rae M—nonoxuresnpuan 
NOCTOAHHaA, 3aBUCALLad OT BbIOOpa yHkunN f(x), TO GOyemM roBopHtb, uTO 
Ln WMeet n-i (MHTerpaJbHbI) MOpayOK TOUHOCTH OTHOCHTesbHO L. 

4, Pasnoctubli onepatop Ly, uMeer n-H nopsyoK annpokcumalwu oTHOCH- 
TeIbHO OmepaTopa L, ecm HalileTcA Takoe m, 4TO AA MOCOH dynKuMN y (x) 
M3 KJlacca Cy, pH Bcex 3HayeHHax N wu BO BCeX TOUKaX pa3HOCTHOH ceTKU 
OyeM MMeTb 


| Liye —(Ly):| << Ma", 


rae M —nonoxutesbHad NOCTOAHHaA, 3aBHCsHIad oT BbIGOpa y (x). AHamorM4Ho 
MOXKHO TOBOPUTb O MOpAAKe allMpOKCHMalHH Ha HeKOTOpom oTpesKe [a,b]<[0,1]. 

5. Ec npu so6om Bbl6ope Koaddunventop (p(x)) u3 sayannoro (byHK- 
IMOHAJIbHOrO KJIaCCa pasHOCTHad CxeMa JlaeT pa3HOCTHbIM omepatop Lp, cxo- 
aulica K oneparopy L, KoTOpbIi cooTBeTcTByeT BbIOPaHHbIM Koa(ppulMeHTam 
(p(x)), To pasHocrHyio cxemy Li?) G6yyem Ha3biBaTb cCxOJallelict B JaHHOM 
Kylacce Koadpunventos. AHaJIorM4Ho OyeM TOBOpHTb, TO pasHOCTHaA cxema 

D ° ° e 
L'? umeer n-ii wHrerpasputit NOpAAOK TOYHOCTH (HIM N-H MOpAyOK anmmpoKcu- 
Mallu) B JaHHOM KJlacce KOod<pMIHeHTOB, eCIH JIA mOObIX (byHKIUMH (p (x)) 
W3 9TOrO KJlacca pasHOCTHbIM OnepaTtop Ly uMeeT 7-H MHTerpaJibHbIM MoOpAyOK 
TOUHOCTH (1-H NOpsAAOK alnpokcumalnn). 

6. Pasnocrupie cxempr LY?) un L\”) skpupaneHTHbI! B CMbICe CXxO_MMOCTH 
B HeEKOTOPOM KJlacce KosdduuveHTOB (P(x)), ecm AIA smOObIX (yHKUMH u3 
3Toro Kulacca pasHocTb y(x, h)—y(x, A) paBHOMepHo cTpeMHTCaA K HyJItO 
mpu A—0. 

Ecan y(x, h)—y(x, h) =O (h") (wan LYPy; —LiPy; =O(A")) npa  s- 
6ol dyHKuMH p(x) U3 jaHHOrTO KJIacca, TO pa3HOCTHbIe CX€MBI Peewwr? 
MMeIOT 7-H MHTerpaJIbHbI (WJM JIOKaJIbHbIM) MOpAAOK IKBUBAJIeEHTHOCTH. 

OueBuyHO, 4TO: 

Ecau L'?) u Li?) umetor n-li mopayoK TouHOCTH, TO OHM MMeloT nit MH- 
TerpaJIbHbIHM MOpAOK SKBUBAaJICHTHOCTH. 

Ecan LY? uw Li?) umeior n-li waterpastbublii (WIM WOKasIbHBIM) MOpALOK 2KBH- 
panentuocru u L‘?) umeer n-li nopaoK TouHOcTH (MIM f-ii MOpAqoK anmmpoKcu- 


MallHv), TO H LY oOvlayaeT TEM Ke CBOHCTBOM. 
7. ByemM Ha3bIBaTb pasHOCTHYIO CXeMy 


LY = (at [p (*)1) 


CHMMeTpHuHOH CxeMoli, ecuIM pasHocTHblt oneparop Ly ocTaeTcd HeH3MeHHbIM 
pH U3MeCHeHHH HalpaBsieHHaA OCH x. YCJIOBHA CHMMeTPHH MMeIOT BHA: 


1) alj[p (x)] = af e—j[p (2x2 + x)] (xe = ih); 
2)0<(2i—jph<l. 
8. PasHocTHaH cxemMa Ee Ha3bIBaeTCH OAHOPOAHOH CXEMOH, eCJIM 3JICEMCHTHI 


a}; marputpt Ly BO BCeX TOUKAaX i OMpesessMOTCA eRMHOOOpasHO AIA BCeX 
dynkunit (p(x)), T. €. ABMAIOTCA (PYHKUMOHaaMH Bua 


aliip(l = alc{p(s)l, p(s)=patsh), —m<j-i<m. 
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Ecsim ofHopoyuad cxeMa CHMMeTpHYHa, TO 
1) Ny — Nhe; | 
2) afi [p (xe + sh)] = at; [p (te — Sh). | 
§ 4. Paccmorpum Ha otpeske O0O<x<1 MepBylo KpaeBylo s3ayayy Al 
Kylacca ypaBHeHHit 
d hs Gi 
Loy = anoma =—f(x) O< M<p@)< oe. (4). 
Ilyctb 
1 1 ‘l 1 
jo Gp ie fz ea Yiei at cn Yi ot ah y+ | (5), 


TPeXTOUeUHAA OMHOPOAHaA pa3sHOcTHad cxeMa, KOS@PHUMeHTbI KOTOPOH 
Al = A*tp(x;:+sh)], BP = B*[p(x;+ sh)], Ci =C*[p(xi + sh)l, 


rye A* [p(s)], B’[p(s)], C*[p(s)] cyTb yHkyMoHaIbI oT MyHKWMH p(s), 3a-) 
AanHoK Aa —1l<s<l. | 

Jlna Toro uToObl pasHocTHad cxeMa WMesa B kKslacce C,,(p) (m>k+ 1,) 
k= 1,2) k-i nopayok ammpokcHMallun, HeoOxXOLHMO VM JOCTaTOUHO, YTOOBI BbI- | 
NOJIHAIMCh YCJIOBUA 


j 


pies iaiaunieqas any pe At eas conearon h 
mi igre af | te ae gene CO) 9 an ges hag orrppaned osama 


Jlemma 1. Ecau pasxocmuasn cxema (5) umeem k-ti nopadoK annpoKcu- 
Mayuu, Mo uU cxema 


(p) 1 1 4 
LU is ee lai (Yie1 — Yi) — ae Wi = yi-a)| (8) 


o6sadaem mem dice ceoticmeom. 
§ 5. Onnopoguyio pasHocTHyio cxemy (8) OyfeM Ha3bIBaTb p-sMHeHHOH 


(uM mpocto mHHeHHOK), ecum: 1) A" [p] u B"[p] sBnstoTtca smMHeHHbIMU pe- 
ryJAPHbIMH (PyHKWMoOHaamu (7);2) mph OS A<Ay <1 uMeeT mecTo mpesctaB- 
JleHue 


A’ [p] = A [p] + AA® [p] + A2A® [p] + O75 (h2), 
B* [p] = B© [p] + AB® [p] + h2B® [p] + 05 (h?), 


rae |O5(h?)|<K;h®; K;—moctosnuaa, 3aBucsiljad OT BbIGopa p, Npwuem 
Bce KOspPHUMeHTHI MpH crenensax A°, A, A? aBsOTCA MMHeHHBIMM peryJApHbI- 
MM (pyHKWMOHaJiaMH. 

JIlmHeHad pa3HocTHad cxema 


(9) 


hrs: i he (Yi+1 — Yi) — 7 ui oT vi-)| , 
A; =Alp(x%:+sh)], Bi = Bp (x: + sh)] pe 


HaSbIBaeTCA KaHOHMYeCKOH, ecuIH (pyHkWHoHamb! A[p(s)] u B[p(s)] He 3apu- 
cat oT A. 

Jlemma 2. Ecau aunetinaa pasnocmuaa cxema euda (8) umeem k-ti 
nopadok annpokcumayuu (k=1, 2), mo u coomeemcmeyrowaa ett KANOHUYECKAR 
cxema, y Komopot A= A, B= BO), maxace umeem k-ti nopadoK annpoxcu- 
Mauyuu. 
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OrmeTuM, 4TO JIA CXeMbI NepBord NopaAyKa anMpoKcumallHH omKHDI 


| BHITIOJIHATBCA YCJIOBHA 


ALi ols 611) = 1. Bis[ Ais] = 1; 
A JIA CXEMbI BTOporo NopsjKa alllpokcuMaluu — ycoBua 


Afi]=1, B[l]=1, A[s]=—0,5, B[s]=0,5, A[s?] = B[s?]. 


JlemMma 3. Ecau Kanonuueckan cxema nepeoeo nopadKa annpokcumayuu 
cumMempu4Ha, MO OHA UMecm emopot NnopAOOK annpoKcumayuu. 


§ 6. Tpe6opanve onpegenennoctn LY?) B Qm(p) o3Hauaer, uTo A; 0, 


8B; 0 HM B OOH TOUKe pasHOCTHOH ceTKH JIA smO6OKH cbyHKuMH pEQm. Stu 
YCJIOBHA OyAyT BbINOJHeHbI, ec *yHKWHoHambt A u B spasotTca moso«Ku- 


—renpnpmu (A[p]>0, B[p] >0 mpu p(s) >0) (cm. oa 


Ecam KaHonwyueckaa cxema L;}’ cumMerpwuna u ibyHKunonam A [p (s)], 
B[p(s)] nojoxKNTebHBI, TO TakKad pa3HOCTHaH CXeMa HasbIBaeTCA HOPMaJIbHOH. 
B jaibHetiiem MbI OyJeM pacCMaTPHBaTb HOPMAaJIbHbIe CXEMBI. 

CBa3b MexKy NMOpAKOM allmpoKCHMallHuw WW MOpA,KOM TOUHOCTH ycTaHaB- 


| JIMBaeT CJIeAyrouladt TeopeMa: 


Teopema. Cxodumocmo HopmanbHoli pasHocmHotl cxembl 6 CMbICAe an- 
npokcumayuu HeoOxoduma u OocmamouHa OAA UNMeepaAbHoli CxOOUMOCMU, 
mounee: 


1) Ecau nopmanonaa cxema cxodumca 6 C{(p), mo ona umeem nepeotii 
nopsdoK annpokcumayuu 6 Cy(p) u, 6 CuAY CumMmempuu, emopott nopAOOK 
annpokcumayuu Onn p(x) ECg. 

2) Ecau Hopmaaonan cxema umeem emopoli nopadoK annpoKcumauyut 
@ C3(p), mo ona cxodumca 6 C{(p), umeem nepeoiti nopadoK mounocmu 6 
Cz(p) u emopoti nopad0K mouxocmu 6 C3 (p). 

Bonpocb! 0 CXOJMMOCTH WM MOpAKe TOUHOCTH HOPMAJIbHbIX Pa3HOCTHBIX CX€M 
B Klacce Qm(p) OyHyT paccMOTpeHbI OTAeJIbHO. 
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20 V1I-1958 
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MATEMATHKA 


VM. WBEOB 


JOKA3ATEJIBCTBO TEOPEMbI 0 FOMEOMOP®H3ME IOJIMIAPOB 
WM TOYUEYGHbIX MHO)KECTB 


(ITpedcmaeaeno akademuxom II. C. Anexcaxdposoim 6 V 1958) 


1. IIpemBapuTenbHbIe NOHATHA HM MOCTAHOBKaA BONpoOca.| 


II. C. Anexcanppos pes cylemyroulwe onpesesenna (7,). 


Tpuanryaauueli, jexatlei B JaHHOM 9BKJIMOBOM MpoctpanctBe R", 


Ha3bIBaeTCH BCHKO€ MHO2KECTBO T HOMAPHO HeMepeceKarouluxCA OTKPbITbIX CHMII- 


JIeKCOB (pasM4HOrO YCJIa u3MepeHHi) MpoctpaucTBa R", yoBMeTBOpsAroutee | 
Cul€AYIOULWM YCJIOBUAM: 1) BCAKad rpaHb CHMIMJIeKCa, ABJIAIOULErOCA 3JIEMCHTOM | 


MHOXKECTBA 7, CAMA ABJINCTCA SJICMCHTOM STOO MHOKECTBA (YCJIOBHE «IMOJIHOTbI»); 
2) Kaxwkyad TOUKa X, MIpHHajviexallad KaKOMy-JIMOO cHMMIeKcy ¢€t, uMeeT 
OKpecTHOCTb (OTHOCHTeIbHO R"), mepeceKarlOlly!ocA JIMUIb C KOHEYHbIM YHCJIOM 
cumnvieKcoB 43 t. M3 sTHx yCJIOBHH cwJleqyeT, 4TO BCAKaA TPHaHTy JAMA CO- 
CTOHT H3 KOHeYHOrO HIM CUeTHOrO U4HCJIa 3JIEMeHTOB; ycJlIOBHe 2), OUeBH HO, 
COJIepXKaTeJIbHO JIMWIb JIA OCCKOHCYHBIX TPHaHry JAH. 

TeopeTHKo-MHOXKeCTBeHHad CYMMAa BCeX CHMIMJIEKCOB, TIpHHagveKalllux jaH- 
HOM TPHaHryJIAUMM t, Ha3bIBAaeTCH Te JIOM STOH TPHaHryJIAWHU MH OOO3HauaeTCHA 
uepes t. Muoxxectso AC R", apsaiouleeca TesIOM KaKoli-HuOy Ab TpHaHry JAAN, 
HasbipaeTcA TO MWHIRPOM. M3pecTHO HU JerkO JOKa3bIBaeTCA, UTO BCAKHH 
MOJMSP €CTb JIOKaJIbHO KOMIAKTHOe MpOCTpaHCTBO; KOMMaKTaMH ABJIAIOTCA 
TOJIbKO TeJla KOHCYHbIX TPHaHryJIAWMH («KOHeUHbIe MOJIMSApbI»). 

OcHOBHBIM JIA JlaJIbHeHiWero ABJIAeCTCA MOHATHE CJIeEAOBaHHA, MO3BOJIAIOULee 
CUHTATb JOOOe MHOXKECTBO TPHaHryJAUM, sexKaulMux B JaHHoM R”, uacTHuHO 
YMOpAOUCHHBIM: Mbl TOBOPHM, YTO TPHAaAHryJAWHA w CeyeT 3a 
TPHAHrYAAWHeEH tH MMWeM > 7, ecaH KaxKAbI cumnuekc t’ E+’ cojep- 
XKUTCH B HEKOTOPOM (O4UeBHAHO e/[HHCTBeEHHOM) cuMivieKce ¢€t (CBOeM «HOCH- 
Teyle> B 7). 

Ec «>>, TO, CTaBA B COOTBETCTBHe KaXKJOMY cuMMueKcy ?t’Et’ ero 
HocuTeb ¢€+, KOTOpbI Cyjem OGosHauaTb uepes & t’, NoMyUNM oOTOOparxKeHHe 


® Tpwanrynsun +’ B TpHaHrysumio t. Sto oTOOpaxKeHHe HagbiBaeTcH reo - 
Me€TPH¥UeECKOH MpOeKWNeH TPHaHrysauuN cv B TPHaHyJIAHtO 7. 

Ilycth tenepp ACR” — kakoii-nu6yfb nomus zp (KoHeuHBIi uM 6ecKoHey- 
HDI), aHHbIli BMecTe C HeKOTOpOl ero TpHaHrysAHeli t, Tak uTO A=. 
Torja qaHO HW MHOKeCTBO BCeX TPHaHry ALM, ABAIONUXCA NOApasyeueHuamu 
TPHaHry IAWHU %); MHO2KECTBO 3TO, B CHJIY YCTaHOBJICHHOrO HaMH onpejeseHua 
C/leOBaHHA, ABJIAeTCA UaACTHYHO YMOpAJOUCHHDIM HM jlaxke HallpaBJIeHHbIM, 
HM B HEM OMpejleJieHbl TMpoeKIHi ®L uid mMoGwix + eS. 

Onpegenenue 1. Hanpapennoe mMHoxKecTBO BCeXx noypasyqeveHuu jaH- 
HOM TpHaHry AMM t% Nommeypa A=} BMecTec OlpefeJIeHHbIMH _B HEM TIpoek- 
WAM @; HasbiBaeTcs KOMOWHATOPHBIM CMeEKTPOM TpHaHryJUpo- 
BaHHOrO NowHaApa A= 7%, 
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Onpegenenue 2. ITlycts A—mnponssompHoe MHOxecTBO, sJexKallee 
BR". Tpwanrynsua t MOKpbIBaeT MHOxecTBO A, ecu AC. Hanpas- 
JICHHO€ MHOXKeCTBO BCeX TPHaHTyJIALMH, MOKPbIBaIOULMX MHOxKecTBO A, BMecTe 
C ONpeeeHHBIMM BbIe mMpoekunamH @  HagpiBaercs reOMe€TpH4eCCKUM 
CMeKTpOM MHOxecTBa A. 

Bpejlem, HaKOHell, onpeyesieHHe aOcTpakTHoro cnektpa. Jlna storo ompeye- 
JIMM OOOOMLeHHbIC CHMMVJIMILMaJIbHbIe OTOOpaxKeHHA OFHOrO aGcTpakTHOrO MOWHOrO 
3Be3/{HO-KOHEYHOFO CHMIIVJIMIMaJIbHOro Komiiekca 8 B Apyro «. Ilyers KaxKgoli 
“BepuIMHe @g KOMMveKca 8 COOTBeTCTBYeT HeKOTOpHIt cummseKc t, = Ge, KoMI- 
jleKca % TAKUM OOpasoM, 4TO, CCIM BePIIMHbI @g;,..., €g, OOpasyloT OCTOB 
HeKoToporo cummuiekca fg€8, To cumnsekchr Bec1, ..., Oleg MMeIOoT B a 
KOMOMHATOpHy!0 CyMMY, T. ¢€. SABJIAIOTCA TpaHAMH HeKOTOpPOrO cuHMMseKca 
KoMiiekca «. Cama 3Ta KOMOWHaTOpHaA cyMMa, T. e. cuMmuieKc ft, €a, OCTOB 
KOTOPOFO €CTb TCOPETHKO-MHOMKECTBEHHAH CYMMa OCTOBOB CHMMVIeKCOB Weg, ... 
..., O8e5,, OGosHauaeTcA uepes Wty M ompeyessetcH KaK oOpa3s cuMmmuieKca 


te =|€g1..- gr| pH oToOpaxenuu 8%. Onpeyenennpie TakuM 06pa30M oTo- 
OpaxkeHHA HW HasbiBaloTcd OOOOULCHHBIMH CUMIN AHWMAIbHBIMM OTO- 
Opa xKeHHAMH. 

Onpegenenue 3. AOCTpaKTHBIM CHeEKTPOM HagbiBaerca HampaB- 
JIGHHOe MHO2XKeCTBO & aOCTpaKTHbIX 3Be3[HO-KOHCYHbIX CHMIMJIMIMaJIbHbIX KOMII- 
Jiekcop %, 8,... BMeCTe C MpOeKIHAMH, T. €. OOOOUICHHbIMH CHMIMVJIMIMaJb- 
HEIMM oTOOpaxenusmu ®%, onpeseneHHbIMH jut MOGOM Mapbl KoMMeKCOB «, 8, 


B KOTOpOoH B >a, mpHuem @ ecTh oToOpaxkeHue KommueKca 8 B KOMMIeKc « 
U Wa moOKx yY>P >a us LX mpeqnouaraeTcA BbINOJIHeCHHBIM cJleqyroulee 
ycjlopue «C1AaOOH TPAaH3SHTHBHOCTH»: JA NPOMSBOJIbHOM BepnHE! e, € y 
cumnviekc @®@fe, ecth coOcTBenHad WM HecOOcTBeHHad rpaHb cuMme- 
Kca Dy ey. 

SameuanHnue 1. OroxecTBIaa CHMMJeKCbI aOcTpaKTHOrO KOMIIeKca C HX 


OCTOBaMH (4TO MbI OyCM MOCTOAHHO JeJlaTb B JaJIbHevleM), MOXKeM 3aTIMcaTb 
ycsloBue cla60li TpaHSHTMBHOCTH MpocTo B Buse 


wwe, C Oey. 


Sameuannue 2. Jna KOMOHMHATOpPHOrO HM reOMeTPHYeCKOFO CMeKTpa BBIMOWI- 
HeHO JlaxKe YCJIOBHe CHJIbHOH TpaH3HTHBHOCTH 


Hale, = Oley. 


CneKTpbl, yJOBJIETBOpAIOM[He STOMY YCJIOBHIO, Ha3bIBakoTCA TpPaH3HTHBHbIMH. 

Bsegqa stu onpeyenenua, II]. C. AmekcaHypos B Tex Ke paOorax (',”) cra- 
BUT culefyloulve 3aauu: 

IIpu KakHx HeOOXOJMMBIX HW JOCTATOUHBIX YCJIOBMAX, HaJIOXKeHHbIX Ha KOM- 
6uHaTOpHble CHeKTpbI ABYX MOJIM9POB, COOTBETCTBEHHO Ha TeOMeTpHuecKHe 
ciekTpbl JByxX MHoxKectB ACR", BCR", MoxkHO yTBepxKaTb, 4TO 3TH 
NOMI Pbl (COOTBETCTBEHHO 39TH MHO2KECTBa) TOMCOMOPMHE! MexK/ly coOoi? 

Orpet TpeOyeT BBeJeHHA elle OHOFO NOHATHA — NOHATHA KOH@MHAJIbHOCTH. 
Mp ropopuM, YTO CHeKTP o eCTh KOHMUHAMHHAA YACTb CNeKTpa & 
WIM uTO CNHeKTp ¢ KOHMHHAALHO JONOMHAeTCA FO cmekTpa X, 
€CJIM HalpaBJIEHHOe MHOXKECTBO KOMIJICKCOB, COCTABJIAIOUIMX CMeKTP 6, ABJIAETCA 
KOHQHHaJIbHO YaCTbIO (B OOBIYHOM CMbICJIe CJIOBa) HallpaBJIeHHOrO MHO?KeCTBA 
KOMIVIeKCOB, COCTABJAIONIMX creKTp L, H ecuiM mpoekuun ®f Bo Te xe, 4TO 
MBX. 

Tlocuie sToro MbI Moe BMecte c IT. C. AmnekcaHyposbim cbopmyJIMpoBaTb 
CJIe[yIOULy!O OCHOBHYyIO TeopeMy. 

Teopema o roMeomop@u3mMe. Jaa mozo umodel 06a mHooKcecmea 


ACR" u A’'CR” Oo1au ecomeomopdxHol, Heo6xodUMO u Oocmamo4Ho, “mobo 
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ux eeomempuueckue cnexmpot S @ R” u S’ 6 R” umeau Kondunaarbnole wacmu 


s us’, KomOpole moeym Oolmb KONUHAAGHO OonoAHeHbl OO OOHOZO U mMozeO ICE 


abcmpakmuxoeo cnexkmpa X. 


Onnaxo II. C. Anexcanypop JoKa3piBaeT B (7,2) Teopemy, XOTA M 3By4a- 
ULyiO B TOUHOCTH TaK Ke, KaK TOJbKO YTO CcPOpMyJIMpOBaHHas, HO B KOTOpOH 


MOHATHE KOH(PHHAJIBHOCTH NOHHMaeTCH HE B TOM IIPOCTOM HW e€CTCCTBCHHOM 


CMbICJIe, B KaKOM MbI ero MOHMMaeM B HacTOAWeH 3aMeTKe, a B J\pyroM, 3Ha- 
YUHTEJIbHO OCJIO%KHEHHOM. Ilostomy ITI. C. Amekcanypos B § 7 cBoeH paOoTsl (*) 


CTABUT 3afauy JOKA3SAaATeJIbCTBAa TEOPEMBI O romMeomopdu3me MMECHHO IIPH 3TOM 


IIpOCTOM IIOHHMaHHM TepMHHa KOH(PHHAJIbHOCTH. Ora 3afaua M pelllaeTcA B Ha- 
cTomujeH 3ameTKe. Jlaem KpaTKoe H3JI0x%KeHHeE OKA3aTeJIbCTBA. 
2, LToKxasaTeAbcTBO TeEOPeME! O TOMECOMOPODH BM @&; 


HeoOxoRuUMOCTb. IIO_ OTKPHITHIM CHeKTPOM JaHHOTO MIpocTpaHCcTBa 


A Mbl TIOHHM@€M MHOKECTBO HeEPBOB BCeX 3Be3HO-KOHeCYHbIX OTKPBITbIX IIOKPBI- 


THH MpocrpaHcTBa A c ecTeCTBeHHbIM NOpAyKOM: B>>a, ecm MoKpbirve B BIH- 
‘caHo B MoKppitTue @. (II. C. Anekcanypos TpeOyer Tak Ha3bIBaeMOH peryJIApHOH 


BIMCaHHOCTH NOKpbiTHA B Ba, YTO, OMHAKO, H3NIMWHe.) IIpoekunu ompeseAIoTcA 


i 


KaK OObIUHO: WIA €g€8 cuMMeKc Weg ONpeseAeTCH KaK CHMIVIeKC, OMpe- 
| 
JIQICHHBIM BCeMH €,, COMepKalllMMH MHOXKecTBO é€g. KaHoHHyeckHe MOKPbITHA 


HW KaHOHMYeCKHH CHeKTp oMmpesematoTca Tak 2%e, Kak y IJ. C. AnekcaHyposa, 


M Tak Ke JOKasbipaeTcsA, YTO HEKOTOPAaA MYJIbTHMIMKAWHA OTKPbITOrO cMeKTpa 
mMHoxkectBa ACR” cojlepKHT B Ka¥ecTBe KOH(PUHAaIbHOH YacTH KaHOHMYeCKHH 
CMeKTp 3TOFO MHOXKECTBA, KOTOPOH B CBOIO OYepedb ABIACTCH KOHPMHAIbHOL 
yacTbIO ero reoMerpHyeckoro cnekTpa. HeoOxoduMocTb ycJIOBHA, Cojep2xKallero- 
cA B TeopeMe romMeomop(pu3Ma, OTCIOla cpasy culelyer. 


3. ToxkazsaTeAbcTBO TEOPeMBE O FTOMEOMOPOMU38ME; 


hoctratouwwocrThb. I[Inaw foka3atempbcrBa ToT xe, uTo y II. C. Anex- 
CaHIpoBa: BBOJMTCA TO %Ke NOHATHE MpocTpaHcTBa JaHHOTO CleKTpa; OKa3bI- 
BaeTCA, UTO MPH Mepexoye OT AaHHOro CieKTpa K efO KOH*UHAMbHOM YacTH Mpo- 
CTPaHCTBO He MeHACTCH, HU, HAKOHELM, MOKa3bIBaeTCA, UTO TEOMeTPHUeCKHH CNeKTP 


JaHHoro MHoxecTBa A MMeeT CBOMM MpOCTPpaHCTBOM 3TO MHOxxKecTBO. JlocTaTou- | 


HOCTb OTCIOJa, OYEBHAHO, culeqyeT. OfHako, Tak Kak IT. C. Anexcanypos moab- 
3yeTCA JpyrHM NOHSATHEM KOH@MHAJIbHOCTH, UCM MbI, TO MbI JOJIKHbI 3aHOBO 
yloKagaTb: 

OcHoBHoe mpegsoxenne. J] pocmpancmseo swboe0 cnekmpa 2omeo- 
MOpPGHO npocmpancmey BCAKOLL e20 KONGUNAAGHOL “acmuU. 

OTMeTHM, UTO TPH HalleM OKa3aTeJIbCTBe MbI COBCPLWeHHO He MOJb3yeMcA 
BBeJ[eHHBIM II. C. AwekcaHApOBbIM MOHATHeEM <«MPOeKILHOHHOrO MHOKeCTBa» 
(cm. (7), § 1), a paccy>kqaeM TOMbKO O HUTAX (cM. (7), § 3) QaHHOoro cneKTpa. 


MmeHHo MPHBJICEYeHHe NOHATHA MpOeCKIMOHHOrO MHOKeCTBa KaK TIPOMeC2KYTOYUHOLO | 


9Tala paccyKJeHuH, mMO-BHAMMOMY, HM BBbI3BaJIO HeEOOXOJHMOCTb OCJIO2%KXHeHHOrO 
NOHATHA KOH@UHAJIBHOCTH, OT KOTOPOH MbI Telepb OCBOOO*xKaemMca. 

OcHOBHOe Mpefviox%KeHve COJepxKUTCH B COBOKYNHOCTH JBYX CJIe,yIOUMXx 
JIEMM: 

JlemMa 1. Ocmaeana 6 HumU cneKmpa X Aub BepUHol, NDUHAOAEDIA- 
yue KomnAeKcam a’ Ec, noA~yuum HuMmb cneKmpa «. 

JIemma 2. JTonoansaa numb & cnekmpa ¢ 6cemu npoeKYyUuAMU ee aNeMeN- 
moe, noayuaem mMHOoICecmé6O &, ABARIOLYeeCH HuMbIO CheKmpa X. 

JlemMa 1 jloKa3piBaeTcah 6e3 3aTpyHeHuH HenocpeycTBeHHOM mpoBepKon. 

JA WOKa3aTeMbCTBa JIeEMMbI 2 paCCMOTPHM IIPOM3BOJIbHOe KOHeYHOe MOJMHO- 


, 
2KECTBO €y,, ++. , Cg, MHOmwecTBa € Ec @,,€6', MOOxKMM %,—= aj, C= eg,. 
i 


Ecuu ey, ¢ 6’, BO3bMeM Kakoe-HUGyMb @,, € a >a, MOM ycmOBHeM @,, € Wie. 
é : aey [ Larry! 


B pesyJbTare noJIyuHM 9JIeEMeHTHI @y’,..., @o/ HuTM &’. Jina Hux BBIOMpaeM 
, ' ? ta 4 F Ss 


TakOe %) €o, YTOObI JIA mO6oro Ca GE’ o ObIJIO 
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oTkyla MW CJlefqyeT, uTO & eCTb HUTb CMeKTpa L. 

TeopemMa 0 roMeomopdu3me 9THM JOKasana. 

Ycuopue vid TOMeoMoppu3ma JIA ABYX TpHaHrysMpOBaHHbIX MOMs qpoOB 
nowyuaeTca U3 OOuleH TeopeMbI 0 romMeomopdu3Me 3aMeHOH Bee cbopMyMpOBKe 
TEOMETPHYECKHX CIeKTPOB KOMOMHAaTOpHbIMH. 


Cnenyromlad 3agaua (coo6ulenHan mue II. C. AnekcaHyposbim), m0-BHMMo- 
MY, ABIAeCTCA OUCHb TPYAHOH. 

Octaetca 1H TeopeMa oO romeomopdu3Mmax (xoTA Obl B UaCTHOM cyy¥ae MOVIU- 
2,poB) BepHOH, eClH B ee (POPMyIMPOBKe MO CNEKTPOM NOHMMATb BCerla JIMLUIb 
TPaH3HTUBHbIM CiMeKTp? 
_ K 9Tol 3ajqaue mpHxoqMM NOTOMY, 4TO Kak reOMeTPHYeCKHH, Tak H KOMOHHA- 
TOPHbIH CNeKTPbI ABJIAIOTCA TpaH3HTHBHbIMH, MO2TOMY eCTeCTBeEHHO TpeOoBaTb 
TPaH3HTHBHOCTH H OT CMeKTpa, ABJIAIOULErOCA KOHPHHAIbHBIM MONOMHEHHeEM 
-KOH@UHAJIbHBIX 4YacTeH TeOMeTpHYeCKHX HJIH KOMOMHATOPHbIX CIeKTPOB. 


Kacbeapa sbicuieH reomeTpuu u TonomOrHH Tloctymu10 


Mockosckoro rocyapcTBeHHOrO yHMBepcuTeta 20 IV 1958 
uM. M. B. Jlomoxuocosa 


UMTHPOBAHHAA JIMTEPATYPA 


11]. C. AmexkcauHApos, JAH, 97, Ne 5, 757 (1954). 2 C.Amekcaugzpos, 
Tp. Mock. matem. o6m., 4, 405 (1955). 
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B. B. JIABPOB 


MPHPOJA MACIITABHOTO J®MEKTA Y JIBJA WU NPOUHOCTb 
JIEQAHOFO MOKPOBA 


(IIpedcmaeaeno axademuxom JI. H. Cedoesim 20 V 1958) 


Macurra6ubii acpdeKT y vibJla, KaK HM ApyrMxX MaTepHaoB, 3akuOUaeTC! 
B TOM, UTO IPH MCHbITaHHU OCOpasilos OOMbUIMX PasMepoB NOsyualoTcA MeHbUIH) 
3HaveHUA Wpesenta mpouHocTu u Hacbopor. Tak, HallpuMep, pu OHOK u TOK 
TemlepaType BeIHUMHA BPeMEHHOFO COMNPOTHBeHHA Ha H3rHO o OaJiKH, BBIII 
JICHHOM Ha BCIO TOJIMMHY JleqAHOrO NMOKpoBa h = 34 co, cocraBaset 9,0 KI/cme 
{ a BbIPe3aHHbIX H3 Hee (H3 CJIOMaAHHBIX 1O0JIOBHHO 
i/2 o6pasiiop ceyenuem 4,4 «4,5 cMcocraBaeT B cper 


v3 HeM 23,2 kI/cm?. | 
vi Hn ofa 43 Mpeo*KeHHbIX TuMOTes O NpHpoN 


MaciuTaOHoro sdiPeKTa IPHMeHHTeIbHO K JIby # 
Puc. | corjlacyeTcad c ombitom. CraTucTtuyeckylo Ke Te 
puIO MpOuHOCTH TpoBepuTb Ha MpakTHKe BeCbM 
3aTPYTHUTCIbHO U3-3a OTCYTCTBHA CBEeHH O CpeHeM UNCJIe HEOAHOpOHOcTell 
npHxoysamuxca Hal cm? MaTepvaa. | 
PaspylleHue JIbla B OMbITaX Ha M3PHO WIM Ha pacTAKeHNe MPH JOObIX TeM 
lepaTypax MpoucxoquT no THNY paspylwieHHuA XPYNKMX MaTepuaJOB MW MpakTH 
ueCKH MrHOBeHHO. Ono HauMHaeTCA, NO-BHAMMOMY,B TOM UacTH HHK- 
Heli MOBepXHOCTH OOpa3ila, re uMeeTcH HauOouee cia6oe (qetbexT- 4% 
Hoe) Mecto. He3apucuMo or xapakTepa JeteKTa paccMOoTpuM cyule- $ 
jytoulyio cxemy paOorTbI OaiKH M BbIPe3aHHOTO W3 Hee OOpasita. 
Ilon felictBuem cust P Oanka WporHetca, oTyero ee AuHa | no- 
JyYHT HeKoTOpoe mpupamenue Al. IIpu mano BenuunHe crpenbi 
mporn6a f (coTble JOH MUJIMMeTpa) KPpHBU3Ha yupyrou sunuu g c 
KpalHHe He3HauHTesIbHa, a MOTOMY MpupameHue Al/2 mMoxer ObITh Lm 
onmpeeeHoO Kak pa3HOCTb M@XKAY AWIMHOH THMOTeHY3bI MH WWIMHOM Ka- @ 


Teta (puc. 1)* 
Al l 2 UES l 


Ilockoubky CONpoTHBIeHHe pacTATMBAIONIMM HanpsoKeHNAM jecpeKTHOL 
MeCTa MeHbllle MpOuHOCTH Apyrux ceyvenuli MO ANMHeE OOpasiia, MOXKHO Cur 
TaTb, 4TO B NepBOM IIpHOMxKeHHH Mpupamjenue Al aBmaeTcA pesybTaTO 
Pacxox*KeHHA (MOBOpoTa) CMEXHBIX MIocKocTeli KPUCTamMUuUeCKOli peurerK 
AetbekTHOrO MecTa Ha HeKOTOPBI yrom a (puc. 2) *. 

Ha puc. 2 Al/2 = dc, oquako, B CHJIY MaJIOH KPHBH3HbI YIpyroi MHUI 
ae MpHHATb Al/2 = ac, a BMecto f = bd npvOnuxKeHHO CUHTaTb fs 
=O) 

IIpu TaKOM CxemMe paOoTbl MaTepuasa ero MpouHocTh 6yjeT OnpeleIATC 
BCIMMMHOW CHI CBASH MOJI€KYJI B TOUKe b, T. €. B OCHOBaHUH Jedekta. Tak Ka 


* Ha puc. 2, Tak Ke Kak u Ha puc. 1, paccMaTpuBaeTcn NOMOBHHA OaKku. 
ind 
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9Ta BeJIMUHHA ABIAeTCA PusnyecKOli XapaKTepHCTHKOH JaHHOTO MaTepHaa, TO 
OHA He MOXKeT 3aBHCeTb OT pasMepa OOPa3slloB, a B TaKOM cyjlyyae pa3pyulenue 
KaK MaJIbIX, TaK HW OOJIbUINX OOPa3lloB oKHO MPpOHCXOAMTb Np NOCTOAHHOM 


a 
BelMuHHe yrula % UWJIM, TOUHee, tg x? 


he ea ene Al 
S57 ab = ap? 


rye ab — jMHeHHEI pa3smep edexrTa. 

Tlockonbky MHeHbI pa3smMep JedekTa AA WanHoro Bua MaTepHasa ecTb 
BeJIM4HHaA B CpeHEM JOCTaTOUHO NOCTOAHHAA, a pH paccMaTpHBaeMOM HaMH 
OJHOM H TOM Ke MecTe NepeoMa OaJIKH CTporo MOCTOAHHAA, NepesOM OOpaslos 
(Oaok) MpoucxoguT pH OAHOM u TOM xe 3Hauenun Al Kpalinero pactaruBae- 
MOTO CJIOA MH MPH OJHOM H TOM 2Ke 3HAYeCHHH HCTHHHOTO HalipAxKeHHA B OCHOBAHHU 
MepekTa 0, HESABHCHMO OT PpasMepa OOpa3los. Ounako 
Mpw pacyere M0 OObIYHbIM (hOpMyaM COMPOTHBJIeCHHA MaTepHasOB MbI TOJLy- 
yaeM 3Ha¥eHHe He HCTHHHOPO HallpAKeHHA oy, a HAaMpPAKeHHA Kpalinero pacra- 
TMBaeMOrO BOJIOKHA, BbISbIBAaIOMerO, KaK TOBOPHVJIOCb BbIllle, PpacxowMeHue Ha 
yroul @ mylockocTeH pelieTKH JedexTHoro mecta. IlocrosHcTBO BeIHYMHbI abco- 
MIOTHOTO yAviMHeHHA Al y oOpa3iloB m1000ro pa3sMepa TpeOyer pa3smuuuA yY HUX 
BeJIMUHHbI OTHOCHTEIbHOrTO yYAIHHeEHHA Al/l, a ceMOBaTeJIbHO, H BEJIMUMHbI HOp- 
MaJIbHbIX HallpA2KeHHH, BbISbIBAIOWIMX STH YyAHHeHHA. Uem Oonbue pa3smMep 
oOpa3ila, TEM MeHbIlIe OTHOCHTeIbHOe YVIMHeHHe, pH KOTOPOM OyeT Mpoucxo- 
JIMTb paspylieHHe, HW TEM MeHbIlle PacueTHOe 3HaveHHe Mpesea MpOuHOcTH. ITO 
3HaveHHe HETPYAHO NOMYYNTb, NOMb3YACb BbIPAKeHUAMU JIA CTPembI MporH6a 
M BeJIMYHHbI HOPMAJIDHbIX HalpA2KeHUN CBOOOAHO ONepTOH OaJIKU: 


alin ya 
~ ~48El ? ~ 2Qbh2* 

OrmeTvB BeJIHUMHbI, OTHOCAIIHeECA K MaJIOMy OOpa3lly, HHAeKcoM 1, a Bemu- 

YMHbI, OTHOCAMIHECA K OOJIbUIOMY,— HHJeKCOM 2, NMOcJIe HECJOXKHbIX MpeoOpa- 


30BaHHH NOJyYHM 


[2h 

12 froEs y 
io) al 5 
2 1 2h, fiE1 ( ) 


Benuunua Mogzyia IOura uu, TouHee, KOS*PPHIMeHTa MPOMOpUMOHAIbHO- 
ctu E, Kak NoKa3biBaeT OMIT, OT pasMepa COpa3lloB He 3aBucuT, T. e. Fy = £3; 
fora, YUHTbIBaA, 4TO 


-V Vi+Gy-$+4)-G) @ 


OyeM HMeTb 


B ta6n. 1 mnpHBoATcA pesyJbTAaTbl cpaBHeHuAl SHAYCHHH Og, BbIYMC/ICHHEIX 
10 bopmyuie (4), c ompeeeHHbIMH (pakTHYeCKH”. Corjacue OMbITHBIX 3HaveHHh 
55 C TEOPCTHUCCKUMH CJIeLyeT MPHSHATb BMOMHE YAOBMCTBOPHTCJIbHDIM. 

Takum o6pa30Mm, mpuyuHol MacmTaOHoro Seka y iba ABMACTCA COBMECT- 
10e BIMAHMe MeXaHu3Ma pa3pylleHuA u reomerpuyeckoro cpaxtopa. BeneyzcTBue 


* Xora B tbopmysy (4) He BXOQHT WIMpHHa oOpasilop, ofHaKo AVIA Aba Ayute OpaTb o6- 


asllbl KBafpaTHOro ceveHHs. 
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TOrO, 4YTO pa3spylieHve OOpa3iloB MpOHCXOMMT He OAHOBPeMeHHO MO BCeMy C 
YeHHIO H HaYHHaeTCAH He3aBMCHMO OT HX Pa3MePOB MPH OMHUX HM TeX *Ke 3Hay 
HHAX aOCOJIOTHOFO YAJIMHCHHA KPpaHHAX PaCTATMBaeMbIX CJIOeB, BeIMYMHAa i 
HOCHTebHOM AepopMalluH, a CeOBaTeIbHO, HM BbISbIBAIONAX STH LecbopMally 
HOPMAJIbHBIX HampsAxKeHuh y oOpasilop Oomee KPYMHbIX MeHbIWe, YEM Y MaJIbIX 

TIpeyioxKeHHoe OObACHEHHe MpHposbI MaciuTaOHoro abhexta mpelcTaBiAe 
pakTu4ecKuli MHTepec B TOM OTHOLICHHH, 4TO MOSBOAeT Ha OCHOBAHMM J1a00pE 
TOPHBIX HCMbITaHHH TOHKUX MaCTHH JIbda WIM MaJIbIX OOPa3lOB BbIYHCIMT 


.Ta6Oauya 1 


‘ Hcxogupie WaHHbie om 
=| 
é Ia, cm | ht, : ; 
g L,, cM | Ay, cM] fi, cm x] em? Ni — eee wn 
4619650) Mie OA0¥013.1.19,0'180,0111.0.) 14 8 lof 
2.| 90,0.) 41,0 10,020) 13,7 120.0 |" 2.3) 22,9 | 2a,7 
3 “| 35,0] 4,5 10,013] 23,2 |250,0 | 34,0 1° 8,8 9,0 | 
4] 35,0 1° 4,5 |0,013| 23,2 | 64,0°| 8,0] 16,0) 14,5 


mpele MpouHocTu Ha u3ru6 ecTecTBeHHOrO JeqAHOrO NOKpoBa pa3/IM4HOH ‘4 
muuHb. IIpu Tommunax noceqHero oT 1 M u Oomee STY BEMMYHHY TPyAHO Op 
J@IMTb HEMOCPeACTBeHHO, MOSTOMY OHA AO CHX MOP OCTaBalacb HeEM3BeCTHOK 
B pacueTaX OLIMOOUHO MpHHHMaeTCA OMMHAKOBOM AIA JHOObIX TOJILIHH be 
T. e. 6e3 yueTa MaciuTaGHoro adbdpexTa. 

JA BbIBOLa POPMYVIbI, AHAaIOTHYHOH COOTHOMIEHUIO (4), BOCMOb3SYeMCA Bb 
paxkenuamu* fa mporu6a f GecKOHeYHOH WeHTPasIbHO 3arpyKeHHOH MacTHH 
Ha YMPyroM OCHOBaHHH HM BeJIMYMHbI MAKCHMAJIbHbIX PaCTAPMBAIOWAX capa 
HMM Ha HWKHeEH MOBEPXHOCTH MaCTHHb! 


Pp P ,_/ Eh3 
fis . s = 0,275 (1 +») lg (Fr). 


8k V m Eh? / 12 (m? — 1) 
Ilocrymaa TOUHO TaK %Ke, Kak Mpv BbIBOZe dopmysbl (4), okoHUaTeIbH 
HOYYMM 
| Te oer rn 
o; lg (Exh? /k, 0!) y / um (VR+P—n+n) —r] 


filg (Exh? / k,b4) ha} \ | 


3ecb og — mpeylen mpouHocTH Ha usru6 u hy — TONWMHA MeAAHOFO MOK PoBa 
3, — Mpefed mpoynoctu Ha u3rHO uh, — TOUMHAa MWiacTuHb! ma6opaTopHor 
e 

Jbka; f;—mporu6 sma6opatopxe 


Mem MIlaCTHHbI K MOMeHTY pa3pyleHus 
ha = K, = 0,001 KI/cm? — xecrxoct 


Sees OcHOBaHHA; 0, ub, — pasuycel pac 
ipeqeyieHHA Harpy3KH; 7, WH fo- 
eee ee ee ; : 
40 AE NAIA 


paccTOAHHA OT TOUKM Mpuso*KeHu 
Harpy3ku (WeHTpa MacTHHbl) Jo TC 
ro Mecta, re opluHaTa yupyroli nc 


Puc. 3. MV3menenue mpeyena nmpounoctu seqs- i 
BePXHOCT 
Horo NOKpoBa NIpH H3MeHCHHH eo TOMULMHEL nae ie tener" veep aes 
; | 


© 
G0 
0 


2 ee 


dk mEhs | 
f= 3,92 12 (m® — 1) ’ | 


* Siecb, Kak u Ja OOpasioB, MbI MOMb3SyeMCA BbIPAKeHHAMH YMpyroii ctpenb nporu6: 
ITO MPH KpaTKOBpeMeHHOCTH HarpyKeHusA (HECKOMbKO ceKyHA), KaK NoKa3blBaeT oMbIT ‘ano 
AONyCTHMO HW MA ClyYad paspywieHuA Aba. Hapacranue epopMalun oOpasua wIM nnacTHH 
TPAMO TPONOPILHOHA/IbHO BOSpacTaHHIO Harpy3sku, XoTA BemM4HHa E B9TOM Cay4ae Mee CMBIC 
He MOAy1a yapyroctu, a koxpulMeHta MponopivoHabHOcTH. 
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rye m — Beuunna, oOOpatuan Kosdduunenty Ilyaccona. Benuyuna r y naactu- 


HbI aHaylorMuna BeHuNHe 1/2 y oOpasilos. 


Ha puc. 3 npefctaBnena KpuBad o, = 9(h2) AA Mpecnoro wba upH OTPH- 


= 0,16 cm; f, = 0,225 cm; E,; = E, = 50 000 xI/cm?; 
m = 3. Paguyc pacnpeyfenenua Harpy3kKu yBemuun- 
BaJICA MPONOPWHOHAJIbHO TOJILLHHE. °. 

PealbHOCTb 3Ha¥eHUli o2, KOTOPble Jlaer KpuBas, 
NOJTBepKaeTCcA HeMOCpeACTBeEHHbIMH OMpeseeHHuAMH 
peleqa MpOuHOcTH Ha Uu3rH6 OasOK, BbIMMJIeHHbIX 
Ha BCIO TOJIUIMHY JIeqAHOrO NOKpoOBa,HallpuMep, aH- 
HBIMH JIA OaikH TomMMHOH Ah = 34 cm B Tabn. 1 
(pasmune 10%), a TakxKe pesyibTaTaMM MCNbITaHHi 
JI€QAHbIX KOHCOJIbHBIX OaloK. CpeqHAA BelMuHHa o 
TaKOro pOjla OalOK MPH OTPULAaTebHBIX TeMMepaTypax 
W TOJIMIMHE JeMAHOrO NOKpoBa A = 65 cM cocTaBAeT 
mpumepuo 8,4 kI/cm? (c yuerom cnellualbHO onpere- 
JiCHHOH NOMpaBKH Ha KOHUeHTpallvlo HanpsAxKeHuh B 
yriax), YTO OTMMYUaeTCA OT 3HAYeHUA NO KpHBOH Ha 
0,2 KI/cm?. 

OyHakoO ONpeLeATb MPOUHOCT eAAHOTO MOKpPOBa 
MO TOHKHM [WlacTHHaM JlaOopaTOpHoroO sibjla MeHee 
YAoOOHO, eM NO MabiM OOpa3uiam. [lostomy Ayia Mpak- 
THUECKHX IeeH PeKOMeH]YeTCA MOsIb30BaTbCH CPOpMy- 


WaTeIbHbIX TeMMepaTypax, NoyYeHHad Ha OCHOBaHHM MoscyeTOB no (bopmyuie 
(5), HcxoqA M3 cnemylomMx MaHHbIX: o, = 21 xKI/em?; A, = 0,35 cm; 6, = 


om 
1400 


1200 


Puc. 4. SapucumocTb le oT 
he, Kora BblunceHHe TIpo- 
H3BOAMTCH No oOpasilam 
¢ pasmepamy J; = 36 cM, 
‘y= 4 co (J) u h= 86cm, 
f= lleme (2) - 


mov (4), B KOTOpoH pa3mep /, cmeflyeT OpaTb u3 rpaduka, NpelcTaBsIeHHOre 
Ha puc. 4. Ha nem /, BospacraeT He NPAMO NponopuMoHaNbHO TomMHe hp, a 
B COOTBETCTBHM C 3a€KOHOM H3MeCHeEHHA BeMUMHBI ¢ Y MaCTHH wba. SHaveHusA 
1, ObIIH MOMCYMTAHbI, HCXOMA U3 HSBECTHBIX 3HAYeHHH oy, l,, hy, fy, ho HM 3aNaH- 


HbIX (B COOTBETCTBHH C rpadbHKOM puc. 3), 3HayYeHHH oe. 


ApkKTHuecKHH Hay4HO-vCCJIELOBAaTeJIbCKHH 
HHCTHTYT 


Tloctynus0 
10 I 1958 
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PHSHKA 


M. C. WECHH u HW. JI. PABEJIMHCKYMM 


AHMCHEPCHS CKOPOCTH 3BYKA H PACIMPOCTPAHEHHE 
PUNEP3BYKA B )KAAKOCTAX 


(ITpedcmaeazeno axademuxom M. A. Jleonmoeusem 24 V 1958) 


I. Hsyuenuio qucnepcnu CKOpocTH 3ByKa B XKUAKOCTAX MOCBAMLAIMCb Ht Mpo- 
HOMWKAIOT MOCBAMLATbCA MHOPOUNCJIeHHbIe UcceqoBaHuA (1), uTO OODACHAeTCA 
OOJIbINHM (PU3H4eCKUM HHTepecoM MpOOJIeMBI, a TaKxKe TeM, UTO 3a HCKIOUeHHeM 
ykcycHoll u npomHonoBoh KucyoT (*-*) H B NoceqHee BpeMA cCepoyrulepona 
(°) B MaJIOBA3KUX XKMAKOCTAX He yaeTCA OOHapyXUTb AucnepcunH cKOpocTH 
3BYKa B YJIbTPpa3BYKOBOM JMama3oue uactot (10°—10® ru). 

KpaflpaTHuHad 3aBHCHMOCTh KosdPuUMeHTa NOPOULeEHUA 3BYKa &% OT UACTOTHI 
3ByKa / B TaKHX MaJIOBA3KUX XKUAKOCTAX, KaK Oe€H30J1, YETbIPeEX XJIOPHCTHIM yrule- 
pod W MHOorHe Apyrue, COXpaHsAIoulasicaA JO CaMbIX BbICOKHX 3BYKOBbIX 4aCTOT, 
Ha KOTOPbIX ObIWJIH BbINOHeHbI onbiTb! (| ~ 200 Mru), 3acraBaaeT JyMaTb, 4TO 
AUCnepcHA CKOPOCTH JOJIKHA BbIABUTbCA Y 9TUX XWKUKOcTel Ha emule Sovlee BHI- 
COKHX 3BYKOBbIX yacToTtax (10°—10!° ry). MckyccTBeHHoe reHepupoBaHue u 
nepeyaua B XKMAKOCTb TaKUX 3BYKOBbIX BOJIH BCTPpeudaeT NOKa HelpeOMOJIUMbIe 
gaTpymHenua. Ilostomy wWemecooOpa3sHo onpeseuTb W3 UCCeELOBaHHA TOH- 
KOH CTpyKTypbl sHHuH Pemex ckopocTb runepsByKka (vactota 10!° ru) 4H, 
CpaBHUBad ee CO 3HAYCHHAMM CKOPOCTH YIbTPasByKa B TeX %Ke KAAKOCTAX pH 
TeX 2Ke YCJIOBUAX, CleaTb KOJIMYECTBEHHEIe 3aKJIIOUCHUA O AHCMepcHu CKOpOCcTH 
spyka. Ilonpirku Takoro uCCeqOBaHUA ObWIM IpeAUpHHATHI WaBHo (°-8), ofHaKO 
TOJIbKO B MOceqHee BPCMA STOT MeTOX Jal MepBble OOHAMeXKUBAIOMINE Pe3yJIb- 
math (°—1*), 

IJ. Tounoctb ompeleeHuaA CKOpocTH Tunep3sByKa H3 H3MepeHHA paccTos- 
HUA Me2KY KOMMOHEHTaMH TOHKOM CTPYKTYPbI JIMHHH PacceAHHOFO CBeTAa B KUI- 
KOCTAX MOKa He MpeBbliliaeT 2—5%, T. €. rOpasqO HH2Ke TOYHOCTH COBPeMeHHbIX 
MeTOJOB OMpeleseHuA CKOpocTH 3ByKa. I losToMy Take OMBITHI alOT BOSMOXHOCTH 
OOHAPyXKUTb TOJIbKO OY€Hb 3aMeTHYIO BeJIMYHHY JMCMepCHH CKOPOCTH 3BykKa. 

OpuenTuposky B OTOOpe BelleCcTB, B KOTOPbIX MOXKHO HaeATbCA OOHAPYXUTL 
3aMeTHYIO JMCMepCcuIO CKOPOCTH 3BYyKa, MOryT JlaTb CileLyloulMe cooOparxkKeHua. 

V3 dbopmy. pemakcalMoHHoli Teopun (™*) c yyeTOM OAHOFO BpeMeHN pewlak- 
Calluu HW ONpesqeeHua BTroporo KOS*PPuMMeHTa BASKOCTH, KaK HeTPyHO BH- 
WeTb, cekyeT, TO AUCMepCHA CKOPOCTH SByKa OlpeeAeTCH COOTHOLICHHEM 


Av aU a 
ee n : [ HSM 1], (1) 
v P (nr L a, 
(2n)P? 4 
THE yam H Sy = “Bp 8 — COOTBETCTBCHHO H38MepeHHbI€e UW BbIMHCJICHHbIC 


C yueTOM TO/IbKO MepBoro KosPpuMeHTa BAsKOCTH y KOSPPuUHeHTHI Noroule- 
HMA 3ByKa uacToTbl f[; t—BpeMA pesaKcallMM BToporo Koadpuunenta BA3- 
KocTu 74’. Koadpuiment norionenia, O6yCOBJeHHbIH BTOPbIM KosdpHlMeHTOM 
BASKOCTH Oy, OMpefeAeTCA U3 YCHOBUA Oy = Sysm — %. CKOPOCTb 3BYKa 
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U=/5(Uco +Uo), THC Veo — CKOPOCTh 3ByKa 3a OOACTbIO peaKCallMH, Uy — CKO-) 
pocTb yJIbTpasByKa. | 

Vis copys (1) caeqyer, uTo Aucnepcua TeM Oombule, uem OombUe: 
Gysm /%n, WIM, UTO TO Ke, YeM OoubIe 7%’ MIpH JaHHoM t. Tak HanpuMep, WA 
W3YYeHHBIX paHbiue (° 1) cepoyrsepoqa, GeHsola HW YeTbIPexxJopucToro yrvie-) 


1 
POA Oya /%_ MMeIOT cooTBeTCTBeHHO sHaueHuaA 280; 103 u 25, a t< veri || 


=~ 10-8 cex. yuna Gen30na u t= 26-10-19 cex. Aa cepoyrmepoga, MosTOMy’ 
B 9THX BeLIECTBAX MO2KHO ObIJIO OKUJaTb 3aMeTHOH JMCMepcuH CKOpOCTH 3ByKa, 
H OHA JeHcCTBUTeIbHO OblIa OOHapyxeuHa (9-14), B nactosmehH paOoTe u3y4aJIMch 
6poMNCTHIi MeTHJIeH, XJIOPHCTbIH MeTHJIeEH M XJOpOOpM, Tak Kak JIA HAX 3Ha- 
YCHHA OTHOMEHHA Sys /% PABHbI COOTBETCTBEHHO 304; 183 u 40. | 

Vismepenva MOrsolleHud yJIbTpasByKa B xXJIopotopMe H OpOMHCTOM MeTHJIeHe: 
npopeyenbl Jaa uacror ~ 30 Mru. IIpu sro uacrore BbINnOMHAeTCA KBafpa- 


“ 1 a 
THUHbIM 3aKOH JIA MOrIOULeHHA, MOSTOMY T< sap 98 = 92-10 ceK., HO,. 


110-BUJMMOMy, B 3THX XKMKOCTAX, [JIA KOTOpbIX 4 ~ 2-107? nya3, BeJIMUMHA T 
MMeeT TOT K€ NOpANOK BeJIMYMHbI, YTO HW AA OeH301a M YeTbIPeXXJIOPHCTOTO | 
yruepoqa. Tlostomy B STHX X%XKMAKOCTAX TakKe CJleyeT ORKMJaTb 3aMeTHOH | 
yMcnepcuu cKopocTH 3RyKa. | 

B xopucrom metuuiene Auzpe (?°) HeqaBHo OOHapyXKUJI CHJIbHY!O 3ABHCHMOCTb 


«/f* oT 4acTOTbI B HHTepBane 7,04—209 Mru. M3 stux JanHprx AHApe HaxoyUT 
i | 


yacToTy pelakcalluu f, => = 170 Mrn, CICOBaTeJIbHO, t=9,3-10-1°cex.,| 
oTKya, corsacHo (1), MoxHO OKuaTb Wucnepcuu 3ByKa Oomee 5%. | 

III. Ucenenopanue mpopoyusocb Ha yCTaHOBKe, OMMCaHHOM paHbute (1%). 
Hcnombsopaica stanoH Padpu — Ilepo c mpomexyTKoM Mexjy uHTepdepen- 
IMOHHbIMH 3e€pKaJlaMH B O MM, CKpellleHHbI co cnekTporpadom MCII-51. Doxye 
KaMepHOro OObeKTHBa 60 cm. B KayecTBe BosOyxXMalollero CBeTAa HCNOJIb3OBaaCk 
auHua 4358 A pryTHOro cneKTpa B lyre HH3KOPrO JaBJIeHHA, KMAKOCTH ObIM M0- 
JIYYeHbI B 3allaAHHbIX aMMyslaxX Cc KBasHupuKalluel «4uCTHIi». 

CkopocTb runep3sByKa paccuuTbiBasacb mo (opmysie 


We CANNY) (2) 
rye C — CKOpocTb cBeTa, Ay — 4aCTOTHOe CMeIIleHHe KOMMOHEHT (KOMMOHEHTHI 
Manjeibutama — Bpuasiosna) wu WinHa’ BONHBI Tunep3ByKa A = meRIE 
(3necb } — JWIMHa BOJIHBI cBeTa, 2 — KoodPullMeHT upenoMeHuA u > — yron 
paccesHHa). 

PesysbTaTbl H3MepeHuA CKOpocTH runepsByKa MpHBesenb! B Tabu. 1 u 2. 
Karkyblii CHAMOK OOpaGaTbIBaJIC4 HECKOJIbKO pa3 HW MpHBeAeHHbIe 3HAUeCHHA Cpel- 
HHe€ H3 HeCKOJIbKHX M3MepeHHii*. 


TaoOauna 4 


CkopocTb runep3Byka B XJIOpHCTOM MeTHsIeHe TIpu 20° 
(CKOpocTb yJIbTpasByKa UVg=1092 m/cek) 


NoNe CHHMKOB 4 2 3 6 Ht Cpegu. 


CkopocTb runmep3Byka B M/ceK 1257 1255 1235 1220 1259 1245 + 36 
Av/v=12 ,3% 
TaOauya 2 
CxopocTb runepsByka B 6poMHCTOM MeiMJIeHe mpu 24° 
(CKOpOcTb yJIbTpa3sByKa Up=971 M/cek) 
NeNe CHHMKOB 7 3 4 6 7 CpeyH. 
Cxopoctb rumep3Byka B M/cek 1106 1106 1121 1087 1074 1099-430 
Av/v=11,6% 
* B uactosilei paOote, Kak vu B pa6orax (9-11), Ha6moyanacb HeKOTOpad pasHHlla B Be- 


JuuuHe Ay AI cTOKCoBoi M aHTHCTOKCoBOl KoMMoHeHT Manjenbuitama — Bpuamosxa. TIpu- 
4HHa STOO ABJECHHA MOKA OCTaeTCA HeBbIACHeHHO!. 
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Komnonentst Manyeaburama — BpuaiosHa B xmopocbopme’ He Tak pe3- 
KH, KaK B ABYX APyrX H3Y4eHHbIX KUAKOCTAX, NOITOMY WIA xOpodopma Mox- 
HO TOBOPHTb JIMUIb 06 OMeHKe BeMYMHbI CKOPOCTH H JMCMepcHH 3ByKa~*. 
CormacHo Tako oujeHKe v ~ 1200 m/cex, Av/v ~ 17%, + ~ 0,6-10-!9 cex 
ua ~ 5-10* cm}, 

OKCNepHMeHTaIbHbIe 3HaueHHA Av/v [alOT BO3MOXKHOCT ONpeleAvTb Bce 
TlapaMeTpbl pacnpocrpaHeHua runep3pyKa (!*). PesyabraTbl Takoro onpesese- 
HHA NPHBeeHbI B TAO. 3. 


Ta6nunua 3 
A 40- , 4010 41-108 Ae pAQ-3 -10-3 
ERE | oto a ik 10-%) my fat, |p AA Ney 10M 10%) e409] 
nya3, nya3 | cek., rl cm— cm— CMs 
Xsopucrh Meruen|1,4237| 12,3 | 4,03 | 1,4 359 4,8 6,1 4,3 | 10,4 | 0,26 
Bpomuctnt meruen|1,5446] 11,6 | 1,4 | 0,65 | 1,2 133 1,6 42,6 | 44,2) | 0,28 


Takve onpeleieHua MpaBuuibHbl, ecmH pemaKCallMOHHbI mpollecc, orpet- 
CTBeCHHbIM 3a MOFIOWICHHe 3BYKa, MOET OMNMCHIBATLCA OJHUM BPeMeHEM pewlak- 
caluun. Ec Ke ABIeHMe XapakTepu3yercaA JBYMA MH OO/IbIUMM UHCIOM BpeMeH 
pelakcalui, TO ompeyeneHue t Ha OcHOBaHHH chopMyuibI (1) H u3MepeHHOH Av/v 
H€3aKOHHO H JOJIKHO MPOBOANTbCA MO GOosee CJIOXKHBIM (PopMyviaM. 

B paOore (*) yKa3bIBaeTCa, UTO NOMOULeHHe B XJIOPHCTOM MeTHUJIeHe XapakTe- 
pu3yeTca JByYMA BpeMeHaMu penaKkcaluu**, Ecau CUuTaTb,YTO STO AeCHCTBUTEJIb- 
HO TaK M YTO WIA XOpuCTOrO MeTHeHa +t, —~ 10-*° cek., TO 3Ha4¥eHHe 1%, 
AOJNKHO OTIMYATbCA OT HalieHHOrO HaMH Ho d@opmyvie (1) H NomemeHHOrO B 
Tao. 3. PesybTaTbl, NomyYeHHble B STOM paOoTe, TaK Xe Kak Pe3yJIbTAaTbI 
(°-11), HMEIOT He TOJIbKO CaMOCTOATEbHbIH HHTepec, HO pacCMaTpHBalOTCA HaMu 
M KaK CHJIbHbIM apryMeHT B NOMb3yY MpaBMJIbHOCTH PelakKCallMOHHOH TeOpHH. 

Bo sceex cay4aax %HKOCTel, rye Oblia OOHapy2KeHa 3aMeTHaA WMCnepcust 
CKOPOCTH 3ByKa@, NOMIOWeHHe YIbTPpasByKa, MO-BAAMMOMY, MOJIHOCTbIO OOYCJIOB- 
JICHO PeJlaKCaUMOHHbIM MexaHH3MoM. 


@u3uueckul uncTutyT um. I]. H. Jledeqesa Tloctrynusac 
Akaylemuu HaykK CCCP 24 V 1958 


BoponexKcku CeJIbCKOXO3AHCTBeHHBIM HHCTATYT 
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f* B paibHeMlem mpelmnomaraeTcaA H3yYHTb TOHKYIO CTpyKTypy JIMHHM pacceAHHA B XJIOpO- 
cbopMe Ha Ooslee y3kKol Bo3s6yxKJalolleH JIMHHH. 

** Ecau To JaHubim AHpe MOCTPOHTb KpHBYIO NOTMOULeHHA Ha JIMHY BOJIHEI «A BCbyRKUHK 
yacToTs! f, TO NoceqHAA SKCNepHMeHTaIbHad TouKa JIA2%KeT 10 MakcuMyMa KpuBol. Tpy6aa 


4 
SKCTPanONAUHA MoKasblBaeT, UTO YacTOTa pewlakcallHu [es 5 2 800-920 Mrn wotw 


~5- 10-1 cex., oHaKo 9TH NapamerTpbl He oMucbipaloT HaGsI0ReHHBIX (18) yYacTOTHEIX H3MepeHHit 
a/f?, 4TO, MO-BAAHMOMY, H CBUJeTeIbCTBYeT O HEBOSMOXKHOCTH OMHCATb ABJCHHE OHHM BpeMe- 
HeM peJlakcallHH. 


ale 
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OKEAHOJIOLHA 


B. C. KOPOTKEBHY 


PACNPEJEJIEHHE NJIAHKTOHA HHAMMCKOLO CEKTOPA 
AHTAPKTHKU 


(ITpedcmaseaeno axademuxom E. H. Ilaeaoecxum 21 V 1958) 


© Jina wacrosuseli paSoTb! ucnomb30BaH MaTepvas 779 ceTAHDIX p00, coOpaxH- 
HbIX BO Bpema II pelica Komnuekcuoli antapKTuyeckoli skcnequuun AH CCCP 
TU3eIbIIeKTpoxola «<O6b» apropom copmectHo c K. B. Bexsemuuresbim B Mu- 
mulickom oKeane c 141 no 19 IV 1957 r. nwa 125 cranuuax B coe 500 — 0 M. 
C6op u oOpa6oTKa M1aHKTOHa MpOv3BOAMIMCb TeMu 2%Ke MeTOJaMH, 4TO u B I 
pelice (1956 r.) (?). B orauune or nocaeguero, Bo II pelice (no mpeqioxkeHHto 
3oou0rmyeckoro uHcTUTYTa AH CCCP) cerbio HanceHa o61aBINBaJICA TOPH3OHT 
200 — 0 m (Bmecto 100 — 0m). IIpeqpaputenbHaa OOpaOoTKa MaTepHaJoB, Mpo- 
u3BeeHHad Ha OOpTy CyAHa, NO3BOJIAeT OXAPAKTEPH3OBAaTb OCOOeHHOCTH pacipe- 
JleleHuaA WH OM“OMaCCY MWIaHKTOHAa HCCIeOBaHHOTO paloHa HM CpaBHHTb efo C pali- 
oHom pa6or I pelica «<O6u» u c MaHKTOHOM BO CeBepHoro NMoswyuapus. 3a 
Bpema padot II pelica Ono ocyllecTBIeHO WIeCTb MEPHAMOHAJIbHbIX Paspesos, 
COCIMHEHHbIX WHpOTHbIMH. J[Ba KpaHHHX MePpHAHOHAJIbHbIX pa3spe3sa JOBeeHbI 
or 6eperop AutapKTuybt jo 35° to. W., ocTambHble — Jo 60—55° 10. WI. 
I]maHkTOH ucceloBaHHoro palioHa u3y4eH Maso. B Tpyax OTebHBIX SKCTIE- 
muunk («/tuckopepu», «UenmenaxKep», «<BambyuBua» u «laycc») HMeIOTCA JIMLIb 
cucTeMaTuyecKHe paOoTbl NO HeEKOTOPbIM TpymMaM MIaHKTOHHbIX OPpfaHH3MOB. 
OOmad XapakTepHcTHuKa paclpeseeHHA MIaHKTOHA B 9TOM PalOHe OTCYTCTBYET. 
Buarolapa STOMY MaTepHasbl, cOOpaHHble B MepuHox pador II pelica «O6n», 
TipecTaBAOT OCcOObIH HHTepec. 

MccnelopaHuaMu ObWIH OXBa¥eHbl aHTapKTMYeCKadA, 1O%KHaA YMepeHHas, 
WIM HOTaIbHaA, HU YaCTHYHO TpomMyecKaa Onoreorpaduyeckue OOsactTu. Mecse- 
JOBaHHA MPOH3BOAHJIMCb B NepHO OT paHHeH OuoOrMyecKO BeCHbI JO N03]- 
Hel OCeHH. CMeHa Ce30HOB MpOMCXOAMJIa TaK 2Ke, KaK HW B CEBEPHbIX MOJIAPHbIX 
mopsx (). HanOomee noo Obiia OOcmeqOBaHa aHTapKTHYeCKad OGAaCTb, TeMMe- 
parypa BOAbI B Npeletax KOTOpOH KomeOamacb oT —1,5° Jo +2°, comenocTh — 
oKo0 34°/o,*. 1a 300nmaHKTOHa STO O6acTH XapakTepHo Hamuuue Cala- 
nus acutus, C. propinquus, Rhincalanus gigas, Metridia gerlachei, Euphausia 
superba u Ap. Tpu neppprx Bua npeo6alaiu Hal ocranbubimu. Handonee mm- 
poko paciipocrpaHeHHbIM Opt Rh. gigas, koTopbii Ha V pa3pese B Hayaue seta 
BCTpevaicA JO CyOaHTapKTHYeCKOH KOHBepreHWMH, B JIeTHHH 2%e MepHoy ceBep- 
Had TpaHulla ero apeasia FOXOAMIa JIMWIb WO AHTAaPKTMYeCKOH KOHBepreHuu. 
lOxkHad Ppanulla YTOTO paykKa pacnomaramacb Ha paccTosHHN OKONO 100 KM oT 
Oepera. ToubkKo B 3anuBe Osad-IIprogc,— rye Obwia BbIcCoKaA MoBepxXHocTHad 
Temmepatypa Bop! (2,7°), a WWIaHKTOH HaXOMWJICH ye B JICTHEM COCTOAHHH, B 
TO BpeMA Kak B IPHlexKallHX yuacTKaX MOPA TeMnepatypa BOJbI Oblula HU3KaA, 
a IIaHKTOH elle B BeCeHHeM cocTosHHH,— Rh. gigas Obl BCTpeveH BOWIM3H Gepera 
(puc. 1). OdbrmHo ToT payoK oTcyTcTBOBad B coe 50—O M, u Mb B 1OxKHO! 
“WacTH CBoero apeasia OH ONycKaica Hux*Ke 100M. C. acutusu C. propinquus Obi 
pactipocTpanHenbl OT OeperoB AHTapKTHAbI AO aHTapKTW4eCKOM KOHBepreHlnu 
(puc. 1), KoTopad aABinerca rpaHHlleH MexKy aHTapKTMYecKoli Hu HOTAaNbHOli 
oOactamu. B palione nocnequeli 06a pauka onycKa/Iucb B HM2KHHe TOPH30HTbI 


2 ° 
Bee rupoulormueckue JaHHble MpuBoOLATcA Mo oTuety TuAponoruyeckoro orpaga II peii- 
ca Mopckoli KommekcHoit anrapKTuueckol aKcneqMILMH. 
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BMeCTe C XOJORHDIMH H TH2KEJIBIMA NOBEPXHOCTHBIMH aHTaPKTHYeCKUMHM BOLAMH 
He BbIXOAA 3a IIpeeibl MOCMEXHUX, OarokapxA YeMy HTOTH Apyroi Bub Moryt 
CIYKUTS HHAWKATOPOM 9THX BO. B ioxHOl yMepeHHol oOuacTu Temnepatypa 
BOAbl HSMCHANACh MO HallpaBJeHHIO C tora Ha ceBep or 5 yo 13°. JLnsa 9sTott 06- 
JlaCTH XapakTepHo MpucytTcrBue Calanus simillimus, Limacina helicina, Euca- 
lanus, Pleuromamma robusta u Ap. C. simillimus B nepnoy 6uonoruueckoro 
Weta 3axOAM MaJieKO Ha 10F B BOI aHTapKTuyecKoH oOmactu (VI paspe3 
puc. 1). K Ce€Bepy OT HOTAJIbHOH OOwacTH pacnovlaraerca TpormMyueckad oomacTh 
€ TeMNe€paTypou BOAbI Ha NoBepxHocTn No 30°. Jia Hee xapakrTepHbI Komuuect- 


Puc. 1. Pacnpeqenenve oTJeMbHbIX KOMMOHEHTOB NWaHKTOHa B cJ0e 

500 — 0 m. J —Calanus simillimus, 2 —C. propinquus, 8 — C. acutus, 

4 — Rhincalanus gigas, § — mecTonomomkenve OKeaHOsIOrM4eCcKHX CTaHIHit, 

6 — mecTonosoxkenwe cTaHuMii, Ha KOTOPBIX ObIIM B3ATbI MpoObl ceTaMu 
Txequ u Haucena, 7 — Homepa paspe3os 


BeHHaA OeMHOCTh UH OONbUIOe BUOBOe PpasHOOOpasHe MIaHKTOHAa, KOTOPOe yBe- 
JIMYMBaJIOCb 0 Mepe NOBBIIIe€HHA TeMMepaTYPbI BObI H MPOJBHXKeHHA Ha CeBep. 
K Limacina balea, Pyrosoma u Radiolaria, nospupuraMca mepBbiMu, mpHOa- 
pumucb Atlanta, Sapphirina, Lucifer u ap. IIpeacraputemu nopepxHocTHoro 
MakpomlaHKToHa — Porpita, Glaucus, Janthina, Phylliroe, Salpa u azp.,— 
BCTPeuaIHCb peKO HM B HeOOJbUIOM KomMYecTBe. Ha rpaHHiax Mexyy Ovoreo- 
rpacbuyecKuMu O6aCcTAMM, KOTOPble MpelcTaBMAIOT COOOH OOMMpHbIe Mepexo- 
Hbl@ 30HbI, MPOXOJAULHe BUOb AHTAPKTMYeCKON HU CyOaHTapKTHYeCKOH KOHBep- 
PeHILMAMH, OaroapA MOLLHbIM BAXPeBbIM JIBHXKCHHAM BOJHBIX MACC, BbISbIBAIO- 
UMM MepemellMBaHve WH NOMHATMe TTyYOHHHbIX MU OMyCKaHHe MOBepXHOCTHBIX 
BO, MPOHCXOAWO CMelIeHHe Pa3HOPOAHbIX B 300reorpaHyecKOM OTHOLICHHH 
Buyos. Hanpumep, Ha craniuax NeNe 256 u 292 kK cyOaHTapKTMYeCKOMY I1aHK- 
TOHY IIPHMelIMBaJIMCb COOTBETCTBeEHHO TpomMueckue tbopMpr — Limacina balea 
u Atlanta u ayTtapKTuyeckue — C. acutus u Rh. gigas. 

I]naHKTOH Mo BCce UccIeMOBaHHOH akBaTopuN B coe 100—O Mm pacnpexenaa- 
ca Oomee WIM MeHee paBHoMepHo (puc. 2). Bec cpiporo cecTroHa* KomeOascA OT 
0,02 no 8,10 r/m’, B cpeqHeM oH He npeBbliat 0,50 r/m?. MakcuMaJibuble BeJIu- 
UHHbI CTO ObIJIM OTMeCUCHHI B paiione Mex Ay 60°30’ u 66°30" 10. wm. u 76 u 88°B. 2. 
(cepepo-3anaynee 3anagquoro equuKka). MunvMasbHbiit Bec TaHKTOHAa ObWI 06- 
Hapy2KeH B paiione aHTapkTuuecKkoH JuBeprenuuu Ha II] w1V paspesax, Mectamn 
B paiioHaxX KoHBeprenuui nu B TponuKax. Jia TpomuyeckoH oOnacTu BoOOULE 


* Bee cbiporo cecToHa onpesersica mo MaTepHanam ceTu JbKequ (uz cuta Ne 38) c qua- 
MeTpOM BXO{HOrO oTBepcTHA 37 CM. 
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HO OH 3HauHTebHO Ooraye, 4eM B YMepeHHOH M aHTapKTHYeCKOM OOmacTAX. 


XapakTepHa KoyImYeCcTBeHHaA OeqHocTb raHKkToHa (0,10 r/m®), 3aTO Ka¥eCTBeH— 


YpemuueHHe Beca IJIaHKTOHA B TIOCJICHAX OOYCJIOBJINBaJIOCb, Kak IIpaBHJIO, 


OOHJIbHbIM pa3sBUTHeM (pHTONAaHKTOHA, mpecTaBJIGHHOrO B OCHOBHOM AWvaTo-- 


MOBbIMM BoROpocasmu: Coscinodiscus, Thalassiothrix, Chaetoceros, Rhizoso- 


lenia, Corethron, Fragilaria u yp. JImum ua crantiuax NoNe 215 u 263 mpu Bece: 


Puc. 2. Pacnpemesenne 6vomaccbl cbIporo cecTona 2a cnoa 100 — 0 mM. 1 —rpanuya maa~ 

BYYHX JIblop, 2 — KpoMKa MosoZoro bya, 3 — mecTonomomweHHe OKeaHOMOrMYeCKHX CTAHIMlt, 

4— mecTonosomwkenve cTanUM, Ha KOTOPHIX ObIWIM B3ATbI MpoOb! ceTbio JiKenu, 5 — rpaHHila 
palioHoB CTaHUHH, B3ATbIX B pagHble Ce30HbI Toya 


CbIPOTO CeCTOHA COOTBETCTBEHHO 3,20 u 6,90 r/M® OHO GbIIO BbISBAHO CKOMNJICHHEM 
Salpa fusiformis, rge Ha 1 M® BoxbI npuxogNsoch Jo 54 9K3eMMIAPOB 3TUX 
*KHBOTHBIX. BooOule %e B NepHo paOoT Bec 300MMaHKTOHA Obl HeBemHuK. B 
cyOaHTapkKTHYeCKHX BOaX HaHOObUIMe CKONeHHA Japan Calanus simillimus. 
Ha cranuuu Ne 255 uncieHHocTb ero B cnoe 25—10 mM papuanach 453 9K3/M°, 
a BeC CbIporo cecTOHa B STOM mpoe Opin 0,7 r/mM?. Ja KomMYeCTBeEHHOH XapakTe- 
PHCTHKH 300NJIaHKTOHAa PaCCMOTPHM CTaHWnu, SeqHbIe dbuTOMIaHKTOHOM*. Ha 
9THX CTAHIMMAX BeC CbIPOrO cecToHaB coe 100—OM Bapbuposan oT 0,02 no 
3,20 r/m’. B cpeqHem ox coctaBasa 0,376 r/M®, T. e. npHOmmxKacA K cper- 
HeEMY BeCy CeCTOHA 30HbI, OeqHOH PUTOMMAHKTOHOM, OOHapy2xeHHO! B I peilice, 
re oH paBusiica 0,317 r/m®. Ec xe yyectb, uTo ceTb JKequ M10X0 yaBJIMBaeT 
epday3Hu, KOTOpble BCTPeyaJIMCb B HeKOTOPBIX paioHax B OFPOMHOM KovIHue- 
CTB€, CTAHET ACHO, UTO MaCCa KOPMOBOPO MIaHKTOHA Ha CaMOM Jee 3Ha4HTeIbHO 
Bbile. B vcceqOBaHHOM HaMH pafioHe HaOwl0JaMCcb [Ba MaKCHMYyMa Pa3BHTHs 
SOONJIAaHKTOHa — Y KPOMKH pekdylouHxX JIbJOB H B Nosce mexymy 61°31’ 
w 08°05’ 10. ut. B BocrouHof “actu nocieqHero ObIIO HalieHo cKonmeHne Cala- 


* TIpH aHamMse 300maHKTOHa He YUYHTbIBa/IHCb BepTHKaJIbHble CyTOUHbIe MMpalHH Mi ce- 
3OHHBI€ H3MeCHeHHA. 
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nus acutus u C. propinquus c yucmeHHocTbiO coorBeTcTBeHHO 0 30 u 41 9K3/M°. 
‘Cxoqnoe pacmpeyeneHue 300nmmaHKTOHA B STOM yuacTKe ObIIO OTMeYeHO TakxKE 
u B I pelice (*). OnHaKo 30HbI, GeqHOM 30onmaHKTOHOM, OGHapy2xKeHHOli Bpog- 
kuM 4M Bunorpayoppim (*) cpasy xe cepepHee rpaHnHlibl Apelitpy!ouux sbOB, MBI 
He Haid. Kpome Toro, HaOm0fa0cb HeOOMbUIOe YBeMYCHHE KOJIMYECTBA 300- 
MJIaHKTOHA B paloHe OOeHX KOHBepreHIMH HW 1OXKHEe AHTAPKTMYECKOM KOHBEpreH- 
tuu. IlocneqHee oTMeyanocb TakxKe u ®oxKcToHom (°). 

BeptukasIbHoe pacmpeyene- 
He IWIaHKTOHA ObIIO HepaBHo- 
MepHoe. HanOoubuiee Komnmue- 
‘CTBO €fO MpHXOMMOCb Ha Bepx- 


Ta6Oauua 1 


Bec cpiporo cecTona, r/M® 


He TOPH3OHTHI Ao 50M, a 3a- waire 30na, Coratas 30na, 6enuaa 

‘TEM OHO 3€METHO YMeHbIUaIOCb ‘lyOHHa, uTONIaHKTOHOM cbuTonsaHKTOHOM 

(TaOm. 1). Oco6eHHo pe3Ko ¥ 

‘CTpaTHPUuKAalNA MWIaHKTOHA ObI- ct. Ne 173 | ct. No 174 | cr. No 209 | cr. Ne 255 

Jia BbIPaxKeHa B Mepvoy 6uos0- 

TrM4eCKOH BeCHbI B 30He, Oora- 

TOH (uTOMIAaHKTOHOM. B pati- 10—0 27,23 16, 54 0,08 0,25 

OHe KOHBepreHlHH cTpatTudu- go 10 ete 14525 0,05 0570 

Kaw criaxkupasach, u @uro- 420 ~2° ar siaat ovocunlatpean et 
’ 100—50 0,63 0,32 0,61 0,13 

JJIaHKTOH paciipeyeiascA paB- 200—100 0,13 0,07 Ont? 0,07 

HOMePHO M10 BceH TomuLe 500—  500—200 = 0,04 0,07 0,11 


mM. MakcuMaibHoe pa3BHTHe 
TJIAaHKTOHHbIX BOJOpocieH HaGOMaocb B AHTAaPKTMYeCKOH OOacTH B Nepuor 
OMOJIOrH4eCKOH BecHbI. K cepepy oT cyOaHTapKTM¥eCKOH KOHBepreHMu (puToO- 
TIJIAHKTOH MOUTH COBCeM HC4e3aI, JIMUIb H3PeKa BCTPeyaucbh eqHHuUHbIe Pyro- 
cystis u Ethmodiscus, enue pexe Coscinodiscus. Ha cranuuu Ne 282, pac- 
NOJIOKeCHHOK Y KPOMKH MOIOZOrO ba, HaHOombuee KOMMYeCTBO PHTONMIAHK- 
TOHA OKa3a0cb B coe 200—50 M, Ha ocTaJIbHbIX %Ke cTaHuuAX VI pa3spe3a 
B coe 100—O mM. Takoe HepaBHOMepHoe BepTHKaIbHOe pacipeyemeHue (uTo- 
MJIaHKTOHA ABJIAC€TCA, MO-BUAMMOMY, CJI€CTBHeM eFo pa3JIMYHOrO Ce30HHOTO 
cocTOAHUA. OOuIMe MIaHKTOHHBIX BOMOpocsel U OeHOCTb 300MaHKTOHA B BepX- 
HUX CJIOAX XAPaKTePHbI AIA OMOMOrMYeCKONM BeCHbI M Havasa meta. K KOHL seta 
M OCCHbIO BOJOPOCJIH HAYMHAIOT MOCTeMeHHO OTMHPaTb HONYCKaTbCA B HMKeMeKa- 
uve con. B ormuune or I pelica, B nepuog padot II pelica camoe mbIWHOe «IBe- 
TeHHe» (PUTOMIAHKTOHA ObLIO MpHypoueHo K BOaM c TemMMepatypou or 0 no 1°, 
B Oovulee XOJIOMHbIX BOJaX, PaBHO KaK HW B PalioHax, Mpuseratoulux K OeperaM Ma- 
TepuKa HM OCTPoBOB, eFo Obi0 Maso. B nosce Apey!ouux JbL0B PUTOMIAHKTOH 
B BOfe Obl pasBUT C1a60, OMHAKO HHXKHAA MOBEPXHOCTH JIbAMH Oblwia Oyporo 
uBeTa OT JMaTOMOBbIX BOmopocuel. B palone aHTapKTMYecKOH JMBepreHIHu 
MJIAHKTOHHbIe BOLOPOCIH MOUTH COBCeEM OTCYTCTBOBAJIM, BCTpedasIMCb CMHHUHbIe 
mpeyctasutenu Rhizosolenia u Thalassiothrix. ro MoxHO, cKopee BCero, OOBAC- 
HUTb WIM NOJHATHEM XOJIONHbIX TIYOMHHBIX BOX, JIMMICHHBIX (HTOMIAHKTOHA, 
WJIM MOULHBIM IMKJIOHHYeCKHM JBY2KCHHEM BO, KOTOPOe MellaeT ero Pa3sBUTHIO. 
B pe3ybrare mpeyBapuTebHo o6paGorKu Obilio0 BbIACHeHO, 4YTO OMOMacca 
KOPMOBOFO I1ylaHKTOHa UCCeqOBaHHOrO palioHa, B OCOOCHHOCTH aHTapKTHUEe- 
CKOii OOacTH, 3HAYHTeIbHO BbIUe, YeM CeBepo-3amafqHOl YacrH Tuxoro OKeaHa 
(*), !pennanyzckoro u Hopspexxckoro mopeli (*). Ha ochopanun 9TOFO MbI CUHTAeM 
MIpe2xKeBPeMeHHBIM Tpefoox*KenHe Bpogzckoro u Buvorpayosa (7) o 6eqHOcTH 
niaukToHa Vuyulickoro cextopa AxntapkTuKu. B ocHOoBHOM paclipewejenue 
waHKTOHAa B paiione uccnenoBaHnti I u II peticos cxogHO, HaOwOZaHCb JMLIb 
He3HAUHTeIbHbIe€ H3MCHCHHA, CBASAHHbIe, MO BCeH BePOATHOCTH, C Pa3JIMUHbIM 
Ce30HHbIM COCTOAHHeEM IvlaHKTOHa B NMepwok uccefqopanul 1956 u 1957 rr. 


Iloctynuuio 


3o0o0rm4uecKHH WHCTHTYT 
8 V 1958 


Akayzemun Hayk CCCP 
IMTMUPOBAHHAA JIMTEPATYPA \ 
1B. TF. Boropos, JAH, 19, Ne 8 (1938). 2K.A.Bpoackul, M.E. Buuo- 
rpaos, JAH, 112, Ne 5 (1957). *M. E. Bunorpados, JAH, 46, Ni 3 (1954). 
4E. A. apmtuxc, Tp. IIMHPO, 9 (1956). * P. Foxton, Disc. Rep., 28 (1956). 
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Hoxnayp Akagemuu nayr CCCP 


1958. Tom 122, Ne 4 


H. Jl. AEJIOHE 


BHO®H3HKA 


YYBCTBHTEJIBHOCTb K PEHTTEHOBCKOMY W3J1Y YEHHEO 
MHUKPOCHOP TRADESCANTIA PALUDOSA HA PA3HbBIX ®A3AX 
NEPBOrO NOCTMEMOTHYECKOLO MUTO3A 


(ITpedcmasaeno axademuxom B. H. Cykaueeoim 23 V 1958) 


3a nocjetqHee BPeCMA NOABJIACTCH BCC OoubIe AaAHHbIX B IIOJIB3Y TOTO, WTO 
XPOMOCOMBI I10-Ppa3HOMY UYBCTBUTCJIBHbI K HOHH3SHPYIOULMM U3JIYYCHHAM Ha pa3- 
HbIX (pa3ax KJICETOUHOTO WHKJIa; Ha OJHUX HU TeX *wE (pasax, HOB KJI€eTKaX Pa3SHbIX. 


Puc. 1. Meradasa nepporo mocTMeloTH4ecKOrO_ MATO3a 

B Mukpocnopax Tradescantia paludosa. a — Hopma, 

6 — Mm — XpoMocoMuble NepecTpolku, 6 — dparmexr, 

6 — CHMMeTpuuHad Tpakcokalua, 2, O — JHWeHTpHuK 

u (pparMenT, € — Jia JMWeHTpHKa u cbparMeHTa, o”— 

A — IWeHTPHYeCKoe KOMbIO M (pparMeHT, m — alleHT- 
puueckoe KOJIbILO 


TKaHeH OJHOTO OpraHu3Ma. 
WIM B TOOOHbIX TKAaHAX. 
PaSHbIX OPraHH3MOB HM ake 
B pesleax OTJe@IbHOU xpo- 
MOCOMBI, TIO ee€ JWIHHe, B- 
Kaxk]bIH JlAaHHbIM MOMeCHT 
pa3BUTHA UYBCTBHTeJIbHOCTb 
K M3J1YYeCHHAM He OJMHAaKO- 
Ba. Kpome Toro, Heo6xogu- 
MO TBepO yCTaHOBHTb KpH- 
TepHli WYBCTBUTeIbHOCTH. 
STO MOxKeT ObITh rHu6esb. 
KJIeTKH, 3ajepxKKa MUTO3A, 
MyTauMu, XPOMOCOMHbIe me- 
pecTpouku u ap. B tom cry- 
yae, CCIM KPHTepveM UyB- 
CTBHT@JIbHOCTH SABUIAeTCH 
YMCJIO XPOMOCOMHBIX Tepe- 
cTpoeK, HaHMeHee UYBCTBH- 
T@JIbHbIMH OKa3bIBalorTca 
KJI€TKH B MHTepdase UH HaH- 
Oomee UYBCTBHTeCJIbHbIMH B. 
mpocbase — metada3e (17°). 
Hamu Obia mpofenana pa- 
OoTta 10 OOMyYeHHIO peHT-. 
TeHOBCKHMH JIyuaMH MHK- 
pocnop TpafecKaHUMH B 
paHHel W no3qHeH nHTepda- 
3e H Npodase nepBoro noctT- 
MeHOTHYeCKOFO MHTO3A. 
O6beKTOM JWI UCCIeqO- 
BaHHA MOCYXKUIH MuUKpO- 
cnoppt Tradescantia palu- 
dosa (Anderson, Woodson): 
KnoHa Caxca (2n = 12). 
Otor oObekT oGsafaer psa- 


JOM HeOCIOPHMBIX IIPeCHMYIIeCTB: cbasa MepBoro MOCTMeHOTHYeCKOrO MUTO38a 
B MHKpocmopax WecTH MbVWIbHAKOB OJHOTO OyToHa MNpOXOHT OTHOCHTEJIbHO: 
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CHHXPOHHO, 3TOT MHTO3 JWIHTCA pH Temuepatype oT 19 no 21° yecaTh qHell, 
B COUBeETHH OYTOHbI HaXOJATCH B pa3HOM COCTOAHMH CO3peBaHUA, MU, cieqoBa- 
TEbHO, pH OOJYYEHHN MO2XKHO OLHOBPeMeHHO NOselicTBOBaTb Ha KJIETKH B pa3- 
HBIX (pa3axX MUTO3a. XpoMOCOM B MUKpocnopax Tra- 

descantia paludosa mectb (ranmon“yquoe uncazo), ee 

OHH O4¥eHb Kpynupie (cM. puc. 1). Yuer ne- 
pecTpoek XPOMOCOM MbI MpoH3BO_MIH B MeTaca- \ 
3e€ MepBoro nocTMeHoTHYeckOoro MHTO3a Ha JaB- \ 
JIGHHBIX alleTOKaPMHHOBLIX Upenapatax (puc. 1). ' 
SHaxt BpeMA OT MOMeHTa OOy4eHHA No cbuKcalnu \ 
MOKHO PacC4HTaTb, Ha KaKYyIO (ba3y MUTO3Aa ObIIO 
IIpOM3BefeHO BOSeHcTBHe, TaK KaK MH3BeCTHO, \ 
CKOJIbKO BDPeMeHH JVIMTCA Karka cha3a MUTO3Aa. : 
TakKuM oOpa30M, Mpu oOyyeHuH KseTOK 3a 42 u 

44 uaca lO HaCTYNMeHHA MeTatasbI MbI BO3elicT- 
BOBaJIH Ha paHHIOIO mpoda3sy, 3a 60 uac.— Ha 
MO3AHIOIO MHTepdasy Hu 3a 116 uw 120 uac.— Ha 96 
paHHiolo uHTepda3y. Yuer MbI MpOu3BOLMIM B TOM 
Ke MHTOSe, KaKOH NOABepryiu oOOmyueHnt1o. Bosferi- 
CTBHe HOHH3HPYIOWlNX H3JyYeHHH MOKeT BbIZBaTb 
3aMeJWICHHe OTJEIbHbIX (ha3 MUTO38a, HO pH Tex 5 “a 
W03aX, KOTOPble MbI YNOTPeG/AM B OMbITAX 3TO 3a- 67 
MeJVICHHEe HACTOJIbKO H€3HAYHTeJIbHO, YTO eFO MOX- part 

HO He MPHHHMaTb BO BHMMaHHe. OGOsyyeHuve mpl 40 G0 80 100 1éU4a6 
TIPOH3BOAMWI PeHTTeHOBCKHMU JyYamH osamu 200 PO" 97 momenma abayrenun 

wu 400 r npu MomHoctTH Jo3sb 41 r/MuH. PenTreHoB- pyc. 9. TIpouent mepectpoex 
cKaad ycTaHoBKa paOotaja upu 180 kBunpn 15Ma. xpomocom B  mukpocnopax 
TlpumMensyca MeqHbIK (busbTpP TomMMHOK 0,5 MM. ‘TPaseckanuuH mpu oOulyueHnu 
Temneparypa mpu o6yuenun 20°. Bech onsir mpo- 780% 200 r (/) w 400 r (11) 
xoqua mpu 19—20°. 

O6ny4eHHe Mukpocnop Tradescantia paludosa noka3aso (raOm. 1, puc. 2), 
yTO KJIeTKH B Tpodase nowTH B 2 pa3a Oomee UYYBCTBHTEIbHbI, UCM B HH- 
Tepda3e; MO3qHAA WHTepdasa HeECKObKO Ooslee YYBCTBHTeIbHa, YEM PaHHAA. 
Ilpu yBenuyenuu JO3bI OO YYeHHA BO3PacTaHHe YMCA AHIWeCHTPHKOB HM KOVel 
OKa3bIBaeTCA OOJIbIIMM, YEM UNCsa (PparMeHTOB. OTOrO HYKHO OblIO O*KULaTh, 


IS 


= 


TadOauna | 


Tepecrpotiku xpomocom B MukKpocnopax TpaeCKaHUHH Np OO/y4eHHH peHTTeHOBCKHMH Jy yaMu 


B Tom uncae 
Bpema oT y BOeOG TS ea ty ae 
Hosa, r Tuan he. a cbparmex- | AuleHTpH- 
Sere xpomocom | MepecTpoek ee rete wenTpu- alenTpu- 
yueCKHX ueCKHX 
128 96 Ail by) 
200 44 1326 | 9760,26| “7,2 2,0 0,4 ae 
91 73 rhe 2 2 
60 1650 550,18 | 4,4 0,9 0,4 0,4 
175 137 28 rz 3 
120 3432 5,140,12 | 4,0 0,8 0,2 0,4 
658 405 196 39 18 
400 42 2218 ONG le too 6,6 1,3 0,6 
531 159 49 14 9 
60 He) 9-0, 7, EO, 2,6 0,7 0,5 
363 267 65 16 15 
116 3102 17, 740,58 | 8,6 oh 0,5 0,5 


IIpumeuanne. Hag ueprof — abcomornoe uc0, No, YepTol — mpoueHTsHl. 


| 
Tak KaK W3BeCTHO, TO YMCIO AByyMapHbIX MepecTpoeK Bo3spacTaeT TIponop- 
NMOHAIbHO KBakpaTy O3bl, a 4YHCMO OAHOYAapHbIX — B JIMHEMHOH IIPONOp— 
IMOHaIbHOCTH 03e. : 

B mpoase mpoucxoguT Sombie nepeKoMOunaluit, YeM B MHTepdase, Ha UTO 
yKa3blBaeT OTHOWeHHe (PparMeHTOB K CYMMe JHILeHTPMKOB M KOwelL (puc. 3). 
TluueHTpuKH BOSHUKAIOT Yale, YeM KONbIla, B Mpocbase MO CpaBHeHUI0 C HHTEp- 
paso. IIpu o6rysenuu Zo30H 200 r OTHOWeHHe MHILCHTPUKOB K KOMbUaM B MPO" 
(base cocrapaset 5,0, B mo3qHeli unTepdase 4,5 


ba w6 MB paHHeH untepdase 2,7; pu oOnyueHnn 

“o] yo30H 400 r — B mpoda3e 3,5, B NO3qHeH HHTep- 

30 (base 2,2 uw B paHHel uHTepdase 2,1. Creqopa- 

( 28 TeJIbHO, OOMeH MexKAy WwiewaMH B OJHOM XPOMO- 

os = a “7 COMe MPOHCXOHT Yale B HHTepdase, 4eM B Ipo- 

ee (base,— BeposATHO 3a cueT OoOmbIleH AIMHbI 
Tyieven, 

60. 80 100 120.08 Takum oOpa30M, NO HallIMM JaHHbIM, Tak Ke 

Lema om MOMEnITIO DONYYEHUA KaK 10 JaHHbIM TepeyHCJICHHbIX BbIMIe ABTOPOB, 


XPOMOCOMbI B HHTepdbase OKasaJIMCb MeHee 4YB- 
Puc. 3. Otnowienue yucala ppar- CTBHTe@JIbHbI K PeHTTEHOBCKHM JIyYYaM, UCM B 
ME€HTOB K CYMMe AHUeCHTPHKOB UH mpodase, B TOM cylyuae, KOra KPHTepHeM UYB- 
Re a ea CTBHT@IbHOCTH CYXKHT YMCO XPOMOCOMHEIX 
u 400 r (//) mepectpoek. IIpwunHbl STOH pa3IMYHOH payuo- 
YYBCTBHTCJIbHOCTH KOMIWICKCHbI€ H 3aBHCAT OT 
paga caxtTopos. IIpu pasBuTHH KJeTKH M3Me- 
HAeTCA e€ PU3MOMOTMYeCKOe COCTOAHHe — CTeMeHb ru paTalluv, Ycs10 CBOOO,- 
HbIX CYJIbC(rHAPHJIbHBIX PPyYMM B BOCIPHHMUYMBOH POpMe, AKTHBHOCTb (epMeHTOB, 
NOTeHWHasl KUcIOpogwa, cBi3b PHK c xpomocoMaMuv, HHTeCHCHBHOCTb OOMeHa 
OeIKOB, KOJMYeECTBO MHHepasbHbIX 3IeEMeHTOB HW Ap. Or sToro Moker u3Me- 
HATbCAH KAK TIPOUHOCTh CBA3e€H BHYTPH XPOMOCOMBI, TaK M KOJIMYeCTBO CBO- 
OoqHOH SHepruu B KuleTKe. MakTOPbIl, OT KOTOPbIX 3aBMCHT pa3IM4HaA paluo- 
UYBCTBHTCJIbHOCTh XPOMOCOM Ha Ppa3HbIX (ha3aX Pa3BHTHA KJICTKH, MOLYT 
ObITh caeRyrouyne: 

1. [Ipounoctb cBa3eH BHYTPH XPOMOCOMbI MO?KeT M3MeHATECA MPH Mmpo- 
XOKICHHH et0 (ba3 pasBuTuA. B cBA3H C STHM MOMKET MECHATLCA NOTCHWMAabHaA 
CMOCOOHOCTh K pa3PbIBaM, HM, CeCMOBAaTeIbHO, YMCMO MePBHUHIX Pa3PbIBOB B 
Xpomocome OyjeT pa3/1H4HO. 

2. Ilpu oXHOM x TOM Ke 4HCIe MEPBHYHbIX Pa3PbIBOB MOXeT ObITb pasMGHOe 
YHCIO BOCCOEAMHEHHM (pparMeHTOB MO CTapoMy MYTH, NepekoMOuHallul B Apy- 
TOM NopsAKe H OOpa3s0BaHUA «3aKPBITbIX» (parMeHTOB, He CMOCOOHBIX HH K BOC- 
COeAHHEHHIO, HH K MepekoMOuHallun. CBoOoxHble cBA3N B (pparMeHTax, OOpaso- 
BaBUIHXCA MPH Pa3spbIBe XPOMOCOM HOHH3HPYIOULMMU U3JIYYeCHHAMH, OCTaIOTCA 
OTKPBITbIMH JO Tex NOP, NOKa B KJeTKe He NOABHTCA JOCTATOUHOTO KOWIMYeCTBA 
cBoOosHO SHeprMu, HeOOxoAMMoN AA ux CoequHeHUA. IIpoteccni co3qaHHA BoCc- 
COeIMHEHHH, MepeKOMONHALMH HW «3aKDPbITHIX» (PparMeHTOB — 3TO MIPOIeccbI KOH- 
Kypupytoume. Mbr He B COCTOAHMM YUeCTh HH YMCA MepBMYHIX PaspbIBoB, 
HH BOCCOeqMHeHHH. XPOMOCOMHLIe MepecTpoHKU CocTaBAIOT CyYMMy HlepeKoMOn- 
HalMi W «3aKPbITHIX» (PparmMeuTos. Ha pa3Hblx cha3ax KeTOUHOFO WMKIa KomMYe- 
CTBO CBOOOAHOH SHeEPrH MOXeT ObITb Pas/IMUHO, B CBASH C 4eM MeHAeTCA Mpo- 
AOJUKUTEbHOCTh COCTOAHHA, B KOTOPOM OOpasoBaBlIMecA (pparMeHTbI MoryT 
ObITb CNOCOGHBI K CO@MHEHHIO, a 39TO, B CBOIO OYePelb, MOXKET NOBMATH Ha TO, 
KaKOH W3 KOHKYPHpYIOUHxX Mpolleccos (BoccoeqMHeHHe, NepeKoMOHHallMA wu 
«3aKPbITHe») mpHoOperaeT MmpevmyyecTBo. 

3. PacimeneHHe XpOMOCOMBI Ha XPOMATHIbI H NOMYXPOMATHALI yBemM4uBaer 
BOSMO2KHOCTH MepecTpoek xpomocom. B cBa3u c TeM, 4YTO B MHTepdase XpoMo- 
COMA Pa3PbIBaeTCA HOHM3MPYIOWMMM H3J1YYeHHAMM Kak OJHa HUTb, B Mpo- 
(pase — Kak [Be CAMOCTOATEIbHbIe HATH, a B MpoMeTatpa3se — Kak Yerblpe HUTH, 
‘CCTCCTBEHHO, UTO B HHTepdase MeHbIe KOMMOHCHTOB, MOFYUMX MPHHATb yua- 
CTHE B XPOMOCOMHBIX TlepecTpolkax. 
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4, CkpyunBanne u CBOOOAHOe JBUXKeHHE XPOMOCOM Ha pasHbIXx (pa3ax KeTOU- 
HOFO WHKJIa MO*KeT ObITh pa3sIH4YHO. OT 9TOTO MOXKeT 3aBHCeTb OobUee 4HCIO 


nepeKOMOVHallN, YeM BOCCOeAMHEHHH, Ha Tex (pa3ax, Te XPOMOCOMBI Oomee cnu- 
PaJIH30BaHbl. 


Uuctutyt O6nodusnku Tloctynusio 
Akaylemuu HnaykK CCCP 23 V 1958 
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Jloxnxaynns Akawemun Hayk OGGP 
1958. Tom 122, Ne 4 


BHO®HSHKA 


r. Jl. JIEBEAEBA uC. fr. CHHEBH), 


JEMCTBHE PAJMOAKTMBHOLO CTPOHLUMA HA BbIKHBAEMOCTb HU 
PA3MHO)KEHHE DAPHNIA MAGNA 


(IIpedcmaeaeno akademuxom E. H. Ilaeaoeckum 19 II 1958) 


IlImpokoe vcnomb30BaHHe paHOM30TONOB B HapOAHOM XO3AicTBe HepedKO 
BeleT K MolalaHuio UX B OTKPHITbIe BOZoeMbI. Jia onpedeteHuA HeOOJbIWIHXx 
N03 pallMOaKTHBHbIX BeleCTB B BOJe HavOomee MpocT OnomorMyecKHH MeTOL, 
KOTOPbI OCHOBbIBaeTCA Ha CMOCOOHOCTH BOJHBIX OPfaHH3MOB HaKallIMBaTb B 
CBOHX TeslaX PalMOH30TOMbI B KOMMYeCTBAX, NPeBbILalOllMX BO MHOFO pa3 HX 
cojlep2xkaHHe BO BHelIHeH cpele. 

Ilo HaliuM JaHHbIM CpeAW pa3IMUHbIX 9KOMOPMYeECKUX TpynN BOAHHIX oOpra- 
HH3MOB OpraHH3Mbl WJlIaHKTOHa ABJIAIOTCA Tpynmok, KoTOpad HanOoulee HHTeH- 
CHBHO HakalliuBaeT paquon30Tonp (*). YunTbIBad 9TO, Mbl IIPOBeJIM OMBITHI 10 
XPOHHYeECKOMY BO3JelCTBHIO palMOaKTMBHbIX BelUleCTB Ha HeKOTOPHIX Mpel- 
cTaBUTesieH TJIaHKTOHA. 

E. H. Coxyposa (*), Ha OCHOBaHHH JIMTepaTYPHbIX TaHHbIX 0 eHCTBUIO HO- 
HU3MPYIOUINX U3TyYeHHH Ha MHKPOOPraHH3Mbl, a TaK%Ke Pe3yJIbTaTOB COOCTBEH- 
HbIX HCCIeOBaHHH, YTBepxKaeT, YTO B OAHHX O3aX HOHUSUPYIOMNe U3 yUeHHA 
BBISbIBalOT CTHMYJIHpyloulee WeHCTBNe Ha Pa3MHOXKeHue HU POCT a3s0TOOaKTep UH 
KJIYOCHbKOBBIX OakTepHli, B APyrux %e — MpOu3BOAAT yrHerTalonsee MelicTBHe. 

O6bekTOM HaOsOeHHA HaMH Obl U30PaH WIMpOKO pacipocTpaHeHHbili 
B IIpeCHbIX BOJOeMaxX IWaHKTH¥YeCKHH BeTBUCTOYchIn payok Daphnia magna. 
Mobi mpocaequsmu JelcTBve Ppa3MUHbIX KOHWeHTpallui Sr?°-+Y. wa BepKuBae- 
MOCTb MH pa3MHoxeHHe Daphnia magna B TeyeHHe pala NoKomeHui. Jia mpose- 
JeCHHA SKCMePHMeHTa ac*HU CieUMaJIbHO BbIPAallUBaHCb B MaOOpaTOPHbIxX yc- 
JIOBHAX™ TIpH TeMrepatype 18—20°; ocHOBHBIM KOPMOM JIA HUX CJIYXKWIM Lpox- 
2K HW MpOTOKOKKOBas BOAOpOCcIb Scenedesmus quadricauda. [lepponayanbuo or- 
Oupasu no 40 caMoK JaHUl U MOMellaIH B MOJJIMTPOBbIe CTakaHbl C KOHILeHTpa- 
mune Sr°° B npegenax or 3,4-10-!° go 3,4-10-% Cu/n. Mossusuryioca Monod 
OTCaKUBAIM OT POMMTEbCKOFO MOKOJICHHA BOTIeIbHbIe CTaKaHbl C pacTBOpaMu 
CTPOHIMA TOH Ke KOHMeHTpallun, No 100 wryk B KaxkbIli crakaH. SaTem or nep- 
BOFO MOKOJICHHA OTCaxKUBaIH BTOPOe MOKOeHHe JacdHul HU Tak Jlasee. Jia KoH- 
TPOA OblIM OTOOPaHbl 40 CaMOK H MOMELLeHbI B MOJJIMTPOBble CTaKaHbl C UnCTOH 
Bogou. [loromcrBo sTHX CaMOK OTCa2KHBaJOCb B OTe bHbIe CTakKaHbl 10 100 mryK 
B kaxpl. IIpocuer pcex NOJOMbITHDIX aul, a TakxKe UNCa JIMHeK HU MOO 
MPOW3BOMJICA Yepes Leb. Onbirbic pactBopamu Sr°°->+Y°° c KOHMeHTpalluaAMU 
3,4-10-1 n 3,4-10-° Cu/a Obimm mocTaBueHbI Ha UeTEIPeX HOKOMCHHAX, a C KOH- 
mentpatuamu 3,4-10-%, 3,4-10-° uw 3,4-10-* Cu/n — na yByx noKomeHuax. 

7KuBble LapHuu, KaK MOMOMbITHIe, TAK HM KOHTPOMbHbIe, NePHOAMYECKH Mpo- 
CMaTPHBaJIMCb MO MUKpocKONOM pu 80-KpaTHOM yBeMUeHHH. 

SaMepbl aKTHBHOCTeH MpousBOAMIUCh Ha ycTaHoBKe Tuna B. 

TloayueHnbie WaHHble NOKasaIM, YTO IPH YeMbHOM aKTHBHOCTH BOI, paB- 
Hol 3,4 -107'° Cu/a, npofomxKuTebHOCTh XKH3HU Y MOLOMLITHBIX 4 Y KOHTPOJIb- 


* B ppIMOJIHeHHY JaHHol paOoTbl mpunuMann yuactue M. C. Basynora u JI. C. 3axaposa 
Jn m 
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IbIX JapHuH OMHakoBasA. Hekoropoe yBenuyeHue KonuueCTBA MOMOLH Habwt0- 
JalOCb 3a BP€MA ObITa B YETBEPTOM NOKOJICHHH OMNBITHBIX Jadunit (1473 wryKu 
MOJIOKM MPOTHB 1360 mryk B KoHTpose). Uneno muHeKk Y MOMONbITHBIX Japuuli 
YbWIO HECKONbKO Coble YHCIa JIMHEK Y KOHTPOJIbHBIX apHul BCeX YeTHIPex 
TokoneHui. Uucno mHHeK B TeYeHHe OAHOTO MecsIla onbiITa OBWIO: 


I mokomeHne Il nokonenne 
KouTpowb Onpit KouTpowb Onpit 
Unco sHHeK 9084 635 388 651 


IIpu yqeabHol akTuBuoctu Bog 3,4-1077 nu 3,4-1078 Cu/a MpOOJKUTeJIb- 
1OCTb 2KH3HH CaMOK JapHuli W NOMYYeHHBIX OT HUX NOCMeLYIOUINX MOKOMeHHH, 
10 CPaBHEeHHIO C KOHTPOJIbHBIMH, He H3MeHsAeTCA. B 9THX KOHILCHTPAallMAX MWIOWO- 
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Puc. 1. KommuectBo momogn y gaunt I mokomeHua. a: 1 — Kou 
; Tpomb, 2— Sr 3,4-40-§ Cu/n; 6:1— KontTpomb, 2— Sr 
, 3,4-10-°, 3 —3,4-10-* Cu/a 


3UTOCTb HCXOMHbIX CAMOK H MOJYYeHHbIX OT HUX I uw I] noKomeHHH WacHuH B Mep- 
30€ BPeMA OMIbITa OObIe, UCM B KOHTPOJIe; 3aTEM OHA YMEHbINaeTCA HW CTaHOBUT- 
2A HW2Ke IWIONOBHTOCTH KOHTPOJIbHbIX Jadunl. B kontentpann 3,4-10-® Cu/a 
SYMMapHadA MIOMOBUTOCTb OMbITHBIX HCXOJHbIX CaMOK HM IIOJIYYCHHbIX OT HHX 
{u II nokoweHuli mpeppiliiaeT CyYMMapHyt0 IWIOXOBHTOCTh KOHTPOJIbHbIX JapHuh 
qa 16—30%. 

Kpusas, moka3bipaloujat# H3MeHeHHe KOJIMYeCTBa MOJO, NMOJyYeHHOM OT 
[ nokonenua adbHult, mpH yesbHOH aKTHBHOCTH BOJbI 3,4°10"* Cu/irnana Ha 
pbuc. | a. 

Y yabunli nocnenytomux noKonenui (III u IV) naogoputocTrh Menbute, 
1eM B KOHTpoue, Ha 30—36% (3,4-10-% Cu/n): 


II] noxosenne IV nmoKkouenne 
KouTpoulb Onpit K OHTpoJIb Onpir 
Uncso japan 1128 773 409 261 


Komuuecrso JIMHeK Ip JaHHOH KOHIeHTpallM B MepBbIX JBYX NOKOJICHHAX 
-akoe Ke, KaK H B KOHTpovle. B moceAyloujux MOKOJICHHAX YHCJIO JIMHEK Y ONbIT- 
ibIX JaPHHH MOHWKae4ca. ‘ 

B xontentpatun Sr°? 3,4-10-° u 3,4-10-* Cu/a BpvKuBaeMocTh B3POCJIbIX 
lapuul, a Takxe I u Il nokomenuli UX HuxKe KOHTPoAA Ha 1O—16 AHeH (cooT- 
;eCTCTBEHHO Jia KOHTposa 24—40 quel, Ana onprTHErx 14—24 Ha). B mepBylo 
leyes10 MOCe HOCTAHOBKH OMbITa HaOOMaeTcH YBeMYeHHE YHCMa JIMHeK H ILWIO- 
[OBUTOCTH OMbITHBIX JaPHut TO CpaBHeHHIO C KOHTPOJIbHBIMH, 3aTeM CyleqyeT 
lOHWKeHNe 9TUX NOKagaTeuelt. Jlanuble mo KomMuecTBY Mono_H y | noKomeHuA 
apuuii mpupeseHbt Ha pune. | 6. : 

Han6omee pesKoe JelicrBue oKa3bipaeT Ha JapHuH KOHIeHTpallnA Sr 
.4-10-? Cu/n. Bspocapie ucxofHbIe AapHHH XUBYT B STO KOHMeHTpaluy 
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p TeueHHe JBYX Heeb, a 1 noKoNeHHe OT HAX — B TeyeHHe OAHOH Herzen. M 
Ob NOABIANIACb TOKO Y HCXOAHDIX JapHnit. apuun, NOMeneHHbIe B KOHL: 
tpanuo Sr°° 3,4-10-* Cu/a, Ha YeTBepTbiit — MATHIM NeHb Pe3KO YBeJIMUMBAK 
KOJIMUeCTBO MOJIONM MW JIMHEK He TOJbKO MO CPaBHeHHIO C KOHTPOJIeM, HO H I 
cpaBHeHMio C JlapHHsIMH, NMOMeLIeHHbIMH B Oovlee HUSKHe KOHMeHTpalluy Sy 
(c 3,4-10-7 go 3,4-10-* Cu/n). Wsmenenne KoumuecTBa MOJOMM M JIMHEK B Teu 
HHe OMbITa HOCHT HepaBHOMePHbIM XapakTep - 


500 2 a a y Mocylie HeECKOJIbKUX JHeH YBeJIHMYeHHA YMCA MOI 
aba ee JM VM JIMHeK HacTymaeT CHM2%KeHMe ux. XapakTe 
\ H3MCHCHHA IVIOMOBUTOCTH Y HCXOJHbIX apHun 
hy AAI a 4 KOoHMeHTpatun 3,4-10-% Cu/n no cpaBHeHulo C Ki 
HF ie JIMYECTBOM MOJIONH B JPYrHX KOHIeHTpalluAX 


Ka3aH Ha puc. 2. . 
B pe3ybTaTe HaOi0qeHHi 3a TapHHAMH, TOM 
II[CHHBIMM B pasIHYHble KOHWeHTpalluu Sr°°, Mp J 
OOHapy2KWJIM Y HHX KaKHX-IMOO BHAWMBIX Pe3K 
aN MopdoslorH4ecKHX H3MeCHeEHHH — HH Y HCXOJHE 
= 9K3EMILMIAPOB, HH Y pauKOB MOCeAYIOULUX MOKOU 
4 6 B10 12 1416 HMil. 
on. CneqopaTebHO, KOHWeHTpalun Sr®°°? B uHTe; 

Puc. 2. Vamenenne Konuyect- Basle 3,4-10-1°— 3,4-10-% Cu/n B TeveHne eT] 
Ba MOJIOJM y AaPHHH MpH pas- pex MpOCTeKeHHbIX HAaMH MOKOJICHHH He BBISHI 
oe ou IOT BM3YaJbHbIX MOpdoOrMyecKHXx HeMeneh 
3340-8, 4—3,4-10-3' y Daphnia magna. 
Cu/a TakuM oO6pa30M, HaMH MOsyueHbI CueYIOUi, 
pe3yJIbTaTbI: 

1. Sr®, B Konwentpauuu 3,4-10-!° Cu/a, He Bauaer Ha mposomKuTed 
HOCTb 2%KH3HH Daphnia magna, HO BbISbIBaeT HEOOIbIUIOe YBEIMYeCHHE KOMMUECT 
MOJIOMM WM YMCA JIMHeK. 

2. Konueutpaunu Sr®? p uyteppase 3,4: 10-’—3,4-10-° Cu/a B Tevenne me 
BbIX JIBYX HeJe@JIb BbIZbIBAIOT YBEIMYeHHEe 4HCa JIMHeEK HM KOJMYeCTBA MOOS 
3aTeM HacTyMaeT yrHerTalomee elcTBHe, B pe3yJbTaTe KOTOPOFO YHCIO JME 
M KOJIHYECTBO MOJIOMH CHW2KAalOTCA MO CPaBHeHHIO C KOHTPOuIeM. 

3. B HalmMx ombiraxX B KOHUeHTpalluu 3,4-10-% Cu/n mMonogxb nosBusa: 
TOJIbKO Y HCXOHbIX JapHul. Uepe3 Hesemto 2Ta MOOAb MornGua. 

4, BppkuBaeMocTb apHuH B KOHWeHTpalluax Sr°? 3,4-10-° un 3,4-10) 
Cu/n nonvxaerca Ha 10—16 quel. HanOonee Hu3kaa BbI-KHBAeMOCTh JacHs 
B KOHWeHTpauun 3,4-10-? Cu/a. IIpu sto KontenTpallun axe uCxXOJHbIe Ja! 
HHH XKMBYT TOJIbKO B NpOMON2KeHHe ABYX Heeb OT Havawa OMbITa, a Nomyye 


-HO€ OT HHX I nokojeHve — B TeyeHHe OJHOU Hefei, T. €. CDOK *KH3HU COKp 
UlaeTCH BJBOe. | 


5. Konuestpauuu Sr®° or 3,4-10-2° yo 3,4-10-? Cu/n He BBIsbIBak 
BU3yaJIbHbIX MOpcoIOrMyecKHX H3MeHeHHH y Daphnia magna. 


Honiecmbo mosodu 
= iS) 
Ss /s 
a 


Tlocrynuso 
20 VI 1957 


UWMTHPOBAHHAS JIMTEPATYPA 


* Bansanne cytbhaTos WeOUHbIX H ULeOUHO-3eMeAbHIX MeTa/OB Ha BOHBIe opraHu3M 
tlog pea. B. T. Typynnopuya, Uuctr. BOJITEO, M., 1948. 2H.C.Paespexa a, Tp. Mc 
KOBCK. HHCT. pblOH. Mpom., B.3 (1940). 3T. 0. Ie6emqepa, Megunnuckas payuovior 
eX'765-(1957).. (9 4 -ERH IG oux yposa, H3s. AH CCCP, cep. Ouon., Ne 6 (195 
°H.C.Ctporauos, A.T. Ilaxurkos, Ya. 3an. MY, sp. 60 (1941). | 
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HToxnxangn Akagemun nayx CCCP 
1958. Tom 122, Ne 4 


BHO®HSHKA 


r. F. THHAKOB u M. A. APCEHbEBA 


OCOBEHHOCTH BOSQEMCTBHA HOHH3UMPYIOINEN PAXWALMM 
HA SAMEPHbBIM ATNAPAT MOJIOBbIX KJIETOK CAMIIOB OBE3bS1H 


(IIpedcmaeaeno axademukom H. H. II maaveay3zenom 24 V 1958) 


| Bompocni rehetuyeckoro elicTBHA HOHH3HPYIOUleroO H3JIYYeHHA B HacToAuLee 
BpeMA IpuBseKaloT K CeGe, ecTeCTBEHHO, OcOO0e BHHMaHHe. Onako, ec Mexa- 
|HH3M BO3JeHCTBUA HOHHSHPYIOWIMX M31yYeHHH Ha Apo, Ha XPOMOCOMHBIM anma- 
pat Lpos0@ubI, HEKOTOPHIX pacTeHHH UM AP. H3BeECTeEH JOBOJIbHO XOPOLIO, TO 3TOFO 
fHEJIb3A CKa3aTb B OTHOIICHHM MJICKOMMTAIOWUIMX, H, B YaCTHOCTH, B OTHOUICHHU 
| emoBeKa (2). 

| 


B cBxA3n C STHM Mepek palualluwoHHOH reHeTHKOM BOSHHKaeT HEOOXOAMMOCTb 
TOUHO H3YYHTb reHeTHYeCKHH IdPekT HOHH3UPYIOWeH PalMalluu Ha KMBOTHHIX, 


HanOoslee OH3KO CTOAUIHX K uemOBe- 
gs 
| 


iMaTepHaJIbl WHTOMOTHYeCKOTO HCcTeLO- 
jpanus cnepMaToreHe3a y O0e3bxAH, KO- 
TOpble MosBeprasucb oOmleMy BoO3sel- 
ICTBHIO PeHTTeHOBCKHX syuelH oT 150 
/Ho 500 r. 

_ Pa6ota npopogusacb Ha CyxXyMcKoH 
;MeyuKO-OnomorMuecKoH cTanuuH AMH 
'CCCP. Bcero G6bluI0 ucceqOBaHO CeMb 
|} C€MCHHHKOB OT HOPMAJIbHbIX KOHTPOJIb- 7 ; 
HbIX O6e3baH Macaca mulatta (Rhesus) 
'B Bospacte oT 4 jlo 7 eT M WecTb CeMeH- 
/HHKOB OT OOJIYYeHHbIX PeHTTeHOBCKHMHU 


‘ayyamu oco6ei B Bo3pacre or 2 yo Puc. 1. Xpomocomupii anmapat Macaca. 
19 ner @ — ralsIoMHbIt HaOop xXpoMocoM, 6 — 


y 6 ; HepaBHoe pacxoxKeHHe XPOMOCOM B Meliose 
CIOBHA OOYYCHHA. HallpAKeHHe B pesyibTate oOmyuenua. 1350 x . 


(190 xs, cua Toka 15 Ma, dusetTp | MM PucyHok 
Al + 0,5 mm Cu, paccTtosHHe, paBHoe 
JBOMHOH JWIMHe TYJOBMULa %KMBOTHOTO; 03a Bo3sselictBua oT 150 yo 500 r. 

@MuKcalluA CeCMCHHHKOB IIPOM3BOAMIacb B KpemkKomM pacTBope @.vemMuHra, 
no Kapnya u Bysuy, B TeveHne nepByrx 10—20 Muu. nocie 3a008 XKHBOTHBIX. 

IIpenaparbl H3POTOBAIHCb JBYMA ciocoOamu: |) npH NoMonH OObIYHOLK Ma- 
PpaduHoBoli 3aMBKU C MOCMeLyIoueH OKPaCKOH UX AWese3HbIM TEMaTOKCHJIMHOM 
u no Menbreny; 2) TOTaJIbHbIM MeTOJOM. 

Bea pa6ota B OCHOBHOM Oblvla CBA3aHa C H3yYeHHeM eAWLMXCA ClepMaToro- 
HHeB JIA YCTaHOBJIeHHA COCTaBa XpoMocomHoro kommuieKca Macaca mulatta 
WC H3yYeHHeM JeIAMNXCA CHepMaTowuToB I nopAAKa AA onpesemeHusA Xapak- 
Tepa XPOMOCOMHBIX peOpraHH3allMH, BOSHHKAIONHX MOA BO3eCTBHeEM HOHH3H- 
pyloujero H3yueHHA. 

Hamm uccneyqopaHus Kapvoruiia B cemMeHHuKax Macaca mulatta nozrBepquan 
Nowyuenuble panee annie Ialintepa (*) 0 TOM, UTO STOT BUA OOe3bAHHI B MIVIO- 
Ha6ope umeer 48, a B rallOMAHOM KomreKce 24 xpomocombl (puc. | a). 


‘KY, HMCHHO Ha OOe3bAHaX. 
'  B jaHHoM coo6OuleHHH MpHBO,ATCA 
Dee 
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Viurepecuo orMeTuTb, YTO KaK B MHOTOUMCICHHEIX aHacpasaX, TaK H B TeJlo(pa) 
-3ax cnepMatouTos I nopsayKa B KOHTPOAbHOM CepuH CeMeHHUKOB (BCero Gomes 
500 buryp) HaM HM pa3y He BCTPeTHJIHCb KapTHHbI XPOMOCOMHBIX MOCTOB HMJIH 
(bparMeHToB, 3a\ep%KaBWIMXcA Ha 9KBaTOpe BeperTeHa. 

Vinaa KapTuHa wa6mofamacb Y MOXOMbITHBIX %KUMBOTHBIX. Tak, HallpHMep) 
B C€MCHHBIX KaHaJiIbllaX OOJYYCHHBIX OO€3bAH YaJIOCb YCTAHOBUTb PAT KeTOU: 
HbIX Hapywenuit: 1) paca Aep Ha HeCKOJIbKO MeJIKUX KaPHOCOM HIM Ha Ooweg 
KPYHble PibiIOKH XpoMaTuHa; 2) CIMMaHHe XPOMaTHHOBOrO MaTepHaia B Oecrio- 
pALOUHbIe TIbIOKH, HAaNOMMHalONMe (PUrypbl WuakuHesa; 3) HeMpaBHbHOe Pac- 
XOXKJCHHe XPOMOCOM B Melo3e, B pesyJIbTaTe “ero K OJHOMY Toslocy BepeTeHa 
OTXOMMT OosbUIee KOMMYeCTBO XPOMOCOMHOFO MaTepHauia (puc. | 6); 4) HamnuHe 
JIBYX- HM YeTHIPEXAMEPHbIX KeTOK; 5) HasIMYHe TPeXMOJIIOCHbIX MHTO3OB B Pe3YJIb- 
TaTe HapylieHuA allllapata BepereHa (puc. 2 a). 

OcoOniii HHTepec MpeAcTaBAIOT H3MeHeCHHA, CBASAHHbIe C HAPyIIeHHeM CTPyK- 
TYPbI OTeIbHBIX XpoMocom. K uucay YacTO BCTPeyaIOWMXCA OTKJOHEHHM Cue- 
yet OTHECTH XpoMocoMHbIe MocTHI (puc. 2 6) B aHacpasax u Teotpasax 1-ro MeHo- 
THUYECKOTO NeeHHA H OCTAaloNMecA Ha 9KBaTOPe BepeTeHa alleHTPUYECKHE XPOMO- 
COMHbIe (pparMeHTHl. 


Ta6uuua 1 
| 


OG6espaHa Ne 1, O6esbana, Ne 4, OG6esbaHa, Neo 23, 4 ropal 
5 10 ner, mosa 150 r| 5 meT, mosa 450 r 4 mec., fo3sa 400 r } 
‘=| Tul H3MeHeEHHA B aHadasax =] 
: oe a 
4 AHOMaJIMH = MHTO3a_(KOMKO- 
BaTOCTbh (uryp HM HelpaBHJb- 
HOe pacxoxeHHe Xpomocom) — — 33 By, dl 626 51,96 
2 Auadbaspr c 1 MocTom 9 349 20 3,08 52 4,31 
3 Anadasbr c 2 Mocramu 2 0,71 9 1,38 A2. 1,00 
4 Anacasbl c 3 mMocTamu — — 3 0,46 4 0,08 
5 Anacbasbr c 4 Moctamu fl 0,39 — _ — = 
6 Anabasbl c alledTpuuecku- 
Mu (parmeHtamu 2 Ds 21 4 0,62 100 8,30 
7 Anatba3bI C MOCTOM H @ppar- 
MeHTaMH = — — — 3 0,25 
Bcero W3MeHeCHHBIX aHa- 
pas 14 4,96 69 10 , 64 794 65,90 
M3 Hux aHacbas c mocrTa- 
MH M (parMeHTamu * 14 4,96 36 5,89 168 28 , 66 
8 | Hopmasbubie anacba3br 268 VIROL | Gyr’ 89, 36 418 34,49 
Beero anata3 282 — 648 | — 1212 — 


* Tlpouenr BbluncaeH 6e3 yueTa KOMMYeCTBa, YKa3aHHoro B MyHKTe 1 


Ilo qaHHbIM Ta6n. 1 BuHO, UTO B CeMeHHUKAaX O6e3bAHBI Ne 1, oOmy4ueHHOK 
oso 150 rT u santo yepes Ba rosa, OOHapyxKuBaeTca No 5% H3MeCHeHHBIX aHa- 
cas. B cemenuukax o6e3panpl Ne 4, 3aOuToli Takxe citycTa Ba Toa, HO o6u1y- 
YeHHOH oso 450 r, KoMYeCTBO TaKUX xe HapymeHuli Nocruraer 6%, B TO Bpe- 
MA Kak y oOesbaHbI Ne 23, oOyYeHHOH mpuMepHo TO xe Bo30li (400 r), Ho 3a- 
OTOH CHycTA OJMHHaAWaTb THe nocae oOmyYeHUA, MpOweHT HapYWeHHbIX aHa- 
(has ocTuraer 28. 

Takoe OoubI10€ KOJIMUCCTBO H3MCHEHHBIX aHatba3 YKa3bIBaeT Ha TO, UTO aH- 
HbI€ AOSbI BO3ACHCTBHA BbISbIBAIOT 3HAYHTEbHO KOJIMYECTBO XPOMOCOMHDIX Ha- 
pymenui. M3 storo unca uepes YBa roa SJIMMUHMPYIOTCA HanOoulee BpeHbIe 
HapylleHus, Tora Kak MeHee BpeJHble CIOCOOHbI PasMHOKATbeA B MOC ELYIO- 
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Puc. 2. Hapywiexua B XpoMocoMHoM anmapate Macaca pB pe3yub- 
TaTe oOmyyeHHA: a@ — TpexnomocHbit MuTO3, 600% ; 6 — aHadpa- 
3a c | xpoMocomMHbIM Moctom, 600 ; 6 — aHadasa c 2 Xpomo- 
COMHBIMH MocTamH, 600 ; 2 — aHatbasa c 4 moctamu (3 xpomocom- 
HBIX, | xpomaTHgublii), 900X ; O— 7Be HHBepcHH B OHO 
CHHanTupylouleli ape xpomocom, 900 x 


JAH, tT. 122, Ne 4, ToHyakosp un ApcenbeBa 
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UIMX KCTOUHbIX reHepaluAX CMepMaTOrOHH MH BbIABJIATbCA B KOJIMYeCTBe 0 
—6%. 

Hasuune 2—4-xpoMocoMHBIX MOCTOB B aHadasax (puc. 2 2, 0) TakxKe yKa3bI- 
BacT Ha BbICOKYIO KOHIEHTPallHlO BO3HMKAaIOUIHX XPOMOCOMHBIX repecTpoek 
MOL BOSTeHCTBHEM IIPHMeHEHHbIX O03 HOHU3MPylouero u3uTyUeHHA. 

HaJIw4uve XpOMOCOMHBIX MOCTOB B aHatba3ax HM Tesocpasax Melio3a He NOSBOMAeT 
eure TOYHO ONpeAeIHUTb KaTeTOpHIO BOSHHKIIMX XPOMOCOMHBIX lepecTpoek. 
XPOMOCOMHBI€ KOMIVJI€KCbI C OObUIHM KOJIM4eCTBOM Me@KHX MH MaJio pa3sMun- 
MBIX M@XY COOOIO XPOMOCOM TakxKe 3aTPyAHALOT HCHTMHILNpoBaHHe Pa3HbIx 
THMOB XPOMOCOMHBIX MepecTpoeKk B MeTada3HbIX Ia- 
cTHHKax. B cBa3v c 3THM ObIIO OOpalleHO BHUMaHHe 
Ha OOHapyxKeHHe Pa3IMUHbIX THMOB XPOMOCOMHBIX 
adeppalluit B CHHaNTHpYyIOMMX MpodasHbIX XpoMoco- 
Max Meliosa. IIpu uccneqoBaHun TaKUX AJep Opin 06- 
HapyKeHbI KapTHHbI, HalOMMHalomlNe KOHNdurypallun 
MHBepcuHh. TinaTebHbI aHaiM3 MepBoro clyyaA T0- 
Ka3aJl, YTO HaMJeHHOe XPOMOCOMHOe M3MeHeHHE B Jeli- 
CTBUTeEJIbHOCTH MpelcTaBAIO COOOH ABOMHYIO HHBep- 
culo (puc. 2 0). Ha quctaibHOM KOHIle 3TOM Mapbl cH- 
HalTHPYIOULMX XPOMOCOM UeTKO BbIABHJIaCb CTPyKTypa 
MpOcToH HHBepCHH C POMOHKOM pacXOAAUIHXCA LPalwio- 
MAHbIX HHTeH (puc. 3). Ha npokcuMasbHoM KOHILe TOL 
2Ke NapPbl CHHAalITHPY!IOULHX XPOMOCOM Haxouslacb BTO- 
pax mpocrad HHBepCHA, KOTOPpad Tak»Ke Oblia ompe- 
WeleHa MO HaJIM4HIO TalJIOMAHbIX PaCXOJAUMXCA HH- 
Teli (puc. 3). 

Kpome 9Toro nepBoro cly4aad Obi OOHAapyxKeHbl 
eule TPH HHBepCHH: OfHa H3 HHX Ha MMCTaIbHOM 
KOHIe CHHAallTHpylouleH Mapbl XpOMocoM, Apyraa — 
B cocTaBe Ooulee CIOXKHOH aOeppallun, a TPeTbA, OLMHO- oat RES or 
uHaw, HHBePCHA pacnOlarasacb B WeHTpabHOH uacTH G50 pac ao 
KOHbBIOrHPYIOWULMX XPOMOCOM. 

Bce XpoMOcoMbI, B KOTOPbIX ObLIM OOHaPy2KeHbI HHBEPCHH, HaXOMJIMCb Ha 
cTauu laXHTeHBl. 

Takum o6pasom, oOuee OO1yyeHHe OOe3bAH Jos0it or 150 Ao 450 r BHIsbIBaeT 
HapAy Cc PHCTOOrMYeCKHMU OTKJOHeEHHAMH (°) H peskKHe WHMTOOrMYeCKHe Ha- 
PylWIeHHA B MOMOBOH WKeese 9THX XKUBOTHHIX. 

Xpomocomuble peopranusalluu, HaXOAMMbIe B OTAeMbHBIX KJleTKaX CeMCHHH- 
KOB B paSHble CPOKH Mocs1e OOYYeHHA, YKa3bIBalOT Ha WIMTeJIbHBIM HW MOCTOAHHO 
HAYUMH Wpollecc pa3pyuleHHA AepHoro aliMapata, BbISBaHHbIM OAHOKPaTHbIM 
OOJYYeHHeEM PeHTTeHOBCKHMH JIy4aMH. 

Berpeyatomjveca MOCTbI B aHadtba3ax BCera ABJIAIOTCA TOKasaTeJleM HaJIMunA 
XPOMOCOMHBIX aOeppallnl. Takve MOCTbI MOryT ObITb BbISBaHbI KaK HHBEPCHAMH, 
TaK WM TpaHcoKaluamu. IlockoubKy Wo cero BpeMeHH B HallIMX MaTepHaJlax 
H3 BCeX THIIOB XPOMOCOMHBIX MepecTpoeK OOHAPY2KeHbI TOJIbKO HHBEPCHH H M0- 
CKOJIbKY XPOMOCOMHDbI€ MOCTHI HHOPa COMPOBOxKMaloresA alleHTpHyecKuMH (ppar- 
MeHTaMH, YTO TO2XKe FOBOPUT O CBASH TAaKHX MOCTOB C HHBEPCHAMH, MO2KHO CYH- 
TaTb, UTO Yepes [Ba rosa nocse OOMYYeHHA U3 XPOMOCOMHBIX lepeCTPOeK B OC- 
HOBHOM OCTAaIOTCA HHBepCHH. 

OyjHako BCe %Ke He HCKJIOUeHa BO3MOXKHOCTb, UTO B OTMCbHbIX CLYYaAX 
HapsAyy C MOCTaMH, BbISbIBAeMbIMA HHBEPCHAMM, MOLYT ObITb MOCTHI, BOSHUKAIO- 
He HM B pe3yubTaTe TpaHcOKalMit, TeM Oovee, YTO HaOMOaIUCb KaK ABYXPo- 
MaTHHbIe, TAK WH OJHOXPOMaTHHbIe MOCTHI. 

JIByXpoOMaTHHbIe MOCTbI MOryT BOSHHKAaTb B pe3yJIbTaTe KPOCCHHTOBepa 
B WHBePCHAX B CHHAMNTHPYOULUX MapaX XpoMocoM. OHOXpoMaTHAHbIe MOCTHI 
(B CBA3H C Ha/IMuHeM AMMeHTpH4yecKUX XPOMOcOM) MOryT 6bITb CIEACTBHeEM Kak 
MHBepCHii, Tak M TpaHCOKalHH, BOSHUKUIMX 3HauMTebHO paHblue WaHHoro Ae- 


JICHHA KJICTKH. 
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TlomyueHuble pe3yIbTaTbl WOKa3bIBalOT, YTO WaCTb BOSHUKAIOUIMX B Pe3yJIbTa- 
Te OOJYYCHHA XPOMOCOMHBIX TepecTpoeK, PaSMHOXKaACh, MO*KeT COXPaHAThCH 
WM JlaBaTb HOBbIe pasJIMUHble MepecTpOMKH B TeYeHHe JWIMTebHOrO BPeCMeHH, a 
BO3MOXKHO — H B TeUeHHe BCeli NoceLyrouelt 2%KU3H HKUBOTHOrO. CeMOBAaTeIbHO, 
MHeHHe, YTO 10 MpOMecTBUH JJIMTebHOTO CpokKa Tocu1e OOMYYeHUA, B Pe3yJIbTa- 
Te pellapallHOHHbIX IIpolleccoB B OPlaHH3Me, MOJIHOCTbIO BOCCTaHaBJIMBaeTCA 
HOPMaJbHad MIOMOBUTOCTbh M CHHMaeTCA WuTOreHeTHYeCKHH acppekT OO Y4eHHA, 
ABIACTCA HEBEPHBIM. 

Tockonbky O6e3bAHbI B 9BOJIIOLMOHHOM OTHOWI€HHH OJIM3KH K 4esOBeKy, 
MOXKHO [peqnouaraTb, YTO U Y JWiOReH MOHM3HPyloulaA palvalluA BbISbIBAaeCT 
B HX MOJOBOM 2Kerese MOAOOHbIe 2%Ke Hapymienun. Takve HapylleHHA MoryT oOy- 
CJIOBIMBaTb Y YeOBeKa, TaK %Ke KaK Hy APYIMX MJICKOMMTAIOULAX, NOABJIEHHE 
B MOTOMCTBE YPOCTB, BbIKHAbIMeH, CTepHIbHOCTh WH Apyrve MaTosorMueckue 
ABJICHHA. 


VuctutyT OuodusuKu Toctymusio 
Akajlemun Hayk CCCP 23 V 1958 
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TEXHHYECKAA PHSHKA 


tO. A. BATAPALLKHH, T. WH. HOCOBA u T. B. TATYHOBA 


S3AKOHOMEPHOCTH OBPASOBAHHA METACTABHJIBHBIX &A3 
B CIWIABAX HA OCHOBE THTAHA 


(ITpedcmaeaeno axademuxom T. B. Kypdtmoevim 24 V 1958) 


Panee Hamu Opin penTrenorpaduyecku u3yyeHb! cnaBel Ti —Cr, Ti — W, 


iri — Mn,B koToppix mpH 3aKasKe BbICOKOTeMMepaTypHol B-casbl OOpasyioTca 
IMeTacTaOuJIbHbIe past a’, a’’, wu B (1,”). B Hacrosme paOore Obl CyuleCTBeHHO 
a | a” a p 
T20+ | | | 
300 ' LNG 
280 { | 
260 
“ore 
280 0 SR ie 
6 8 10 12 tk 16 18 20 22 24 26 12 16 20 22 28 32 36 40 
6 W, bec. Yo - Nb, Bec. % 
+ 
| 400 , " ! 400 a’ a” Ma) : | 
I 380 Yo ; & J\ Pra 60 ! ted \| Pp 
} 360 Pt re 
40 
320 
300 
Bo TE GP HB 2 0 5 40 4s O 
Mo, dec. Yo Ta, 6ec. %o 
400 e pro 
et 
340 
520 
300 
280 8 
246 8 0 12 th 16 18 20 22 Ga 10) 12 4G ls 
V, bec. To Re, Bec. Yo 


Puc. 1. Vamenenue TBepfocTH 3aKaJIeHHbIX JBOHMHBIX CIIIAaBOB 

THTaHa B 3ABHCHMOCTH OT COJepxKaHHA BTOpOrO SJIeMeHTa, yKa3aH 

tbasonblli cocTaB clmaBpoB mo peHTreHorpaduuecKuM \aHHbIM. 

a—Ti—W, 6— Ti—Mo, e— Ti—V, e—Ti—Nb, 0— Ti—Ta, 
e— Ti—Re 


pacluHpeH KPyl H3yYaeMbIX CHCTeM CIIaBOB: H3YUaJIHCb MoCcMe 3akaKM W OT- 
myckKa Jpoliuble ciulaBbl THTaHa C MepeXOAHbIMH S1eMeHTaMH 4, 5 1 6-ro MepHONOB 
MepHokUtecKOli CHCTEMBI 2JICMeHTOB: BaHakveM, HUOOMEM, TaHTaJIOM, MouHOe- 
HOM, BOJIbtppaMoM HM peHHeM. CocTaBbl CMaBOB H UX TBEPAOCTh Moce 3akaJKU 
Ic 1000° (u3 2-o6acTu) BuyubI u3 puc. 1. CraBbl MonyyaMCcb MeTasOKepaMuye- 
CKUM IlyTeM Ha OCHOBe THTaHa, MSTOTOBJeHHOTO FHAPHAHO-KasbUMeBLIM CTOCO- 


60M*. 
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Pentrenorpaduyeckn Obl yCTaHOBseH (as0BbIH COcTaB BCeX M3yYeHHbl: 
cmiaBos (cM. puc. 1). Bo pcex cucremax IIpu Ompe je CHHPIX KOHILCHTpalluAX BTO 
poro 2ieMeHTa Ip 3akasIke oOpasyiorcs (kpome (pa3 @’ uw 8) MeTacTaOWJIbHBI 
(baspr a!” w w*, He MMeloulMe MecTa Ha PaBHOBeCHbIX AMarpaMMax COCTOAHMA) 
Kak puguo v3 puc. 1, Hammunio B CrWlaBax a'’-cbasbl COOTBETCTBYeT MHHMMY? 
TBeEPNOCTH CMWaBOB Ha rpapuKaX TBepMOCTh — COCTaB, a HaJIMHtO o-(pasbl, Ha 
o6opor, peskuit MakcumyM TBepocTu. M3meHeHMe CocTaBOB CIIaBOB B TOU 06 
wlacTH KOHIWeHTpallui, B KOTO 
po mpu 3aKaiKe oOpasyerc: 
a’’-(pa3a, BbISbIBAaeT H3MeHeEHH 
oTHOUIeHHA oceli b/a pomOnyec 
KOH CTPyKTYpbI @’’-cpasbl (epe 
xoqAuen pH  OTHOLICHHI 


bla = V3 B crpyKTypy rekca 
TOHaIbHOH «’-(pa3bl), YTO CKa 


3bIBaeTCA Ha H3MeHEHHH CTeIe 
HH Pa3BOeCHHA HEKOTOPbIX JIM 
HMM Ha peHTreHorpaMMax (pHc 
2:2)'0). slnwicm1abanc aon 
(puc. 2 6) ABHOrO pa3]{BOeHU 
He BUHO, HO COOTBETCTBYIOULA 
JIMHHM (cp. c puc. 2 a) pasmbi 
Thl Oowlee OCTAJIbHbIX. OTO 
HapaAay C MMHHMYMOM_ TBep 
noctu mupu 10% V Ha KpHBol 
7 Ey TI I | Ta DC. Jace: nee ae 

UMTb, UTO BCucTeMe Ti —V Tak 
a td “022 2 xe ymeerca TeHCHUNA K oOpa 
G2 4 6 8 1 bec.%Mo Gee. Yo Nb 30BaHHIO NIpu 3akalKe 2”’-dbagii 


Puc. 3. U3smeneHue MepHosoB pelieTkKH pomOuyeckolt Be us aeccateed 8 ae: li-—@ 

a,’’-pasbl B 3aBMCHMocTA oT coctapa: 1 —Ti—Mo, Ji— Mn, Ti— Fe, Ti—C 

2— Ti—Nb a’’-pasbl pH sakalKe i: 

B-oO1acTH He OOpasyeTca. 

3aKOHOMePHOCTH H3MeHeHHA NWepHoyoB poMOuyecko Aueliku «’’-(basbl B 3a 

BHCHMOCTH OT COCTaBa NOKa3aHbl Ha puce. 3 Aaa cnuasBos Ti — Mo u Ti — Nb 

([lepHogbl peliierkH H3MePeHEI NO MOMO*KeHUIO JIMHH PeHTTeHOrpaMM B HHTep 

Basle yrioB 9 or 20 yo 40°, nosToMy NowyyeHHble Wudpbl HMeIOT TOJbKO OTHOCE 
TeJIbHOe 3HaueHHe.) 

o-Dasa (Hapsayy c ocraTouHOH 8-cba30li) ocrarouHO xopowo Bua Moca 
3aKaIKM Ha PeHTTeHorpaMMax cwleqyloulMx cmiaBos: c 14% V (puc. 2 2) 
c 24% W, c 10% Mo, HeckombKo xy2xxe — Ha peHTreHorpaMMaX 3aKaJIeHHbI: 
cmmaBoB ¢ 28% Nb (puc. 2 e) uc 14% Re. Hu B ogHoM u3 NATH HCCeEAOBaHHL 
cnasop Ti— Ta B 3aKaJIeHHOM COCTOAHHM w-cba3a He Obwia OOHapyxKeHa: KK 
40% Ta ciulaBbl CocTosT WetMKOM u3 «’’(a’)-cbasbl, a mpu 50% Ta — u3 mera 
cTaOHJIbHOH (pasbl 8, 3acHKCHpOBaHHOH OBICTpbIM OXsIaxKeHueM. OgHako 06 
pasopaHne o-(pa3bl B ciiaBe c 50% Ta pu ormycKe (400° — | uac.) nu o6mne 3a 
KOHOMePHOCTH OOpas0BaHHA w-(pa3bl B CMWaBaX JPyYrUX CHCTeM MO3BOUIAIOT 3a 
KJMOUHTH, UTO o-(:pa3a B CiuiaBax Ti — Ta JomKHa OOpa30BbIBaTbCA IPH 3aKaJK 
u3 B-oOlacTH B ClvlaBaX C Codep2KaHveM TaHTasa OKONIO 45%. 

Kontextpatuy (B at. %), pH KOTOpRIX «@’’-—basa UH w-tha3a BOSHUKAIOT MD! 
3aKaJIKe B HCCJle(OBaHHbIX CllwlaBaX THTaHa, yKa3aHbI Ha puc. 4. Buyuo, ur 
C yBeJIM4eHHeM HOMepa FpyMMbl MepMOAMYeCKOM CHCTeMbI aTOMHaA KOHIeHTpa 
WHA BTOPOro 3JleMeHTa yMeHbuaeTca. B ra6u. 1 Ha OCHOBaHMM yKa3aHHbIx Wud) 
PaccHHTaHbI DJICKTPOHHbI€ KOHWCHTPalluH Ml, KOTOPble COOTBeTCTBYIOT OOpa3c 
BaHHIO w-(azbl B Pa3sJIMYHbIX CMaBaX MPH 3aKaliKe (BaJIeHTHOCTb 3/1eMeHTO 


* = 
6 aon CTpykTypa -asbl omucblpaetca B paOotax (18), a” -tbasbr — B ps 
ore :(?), 
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Puc. 2. PestreHorpaMMbl 3aK 


aul@HHbIX crlaBoB (Cu-u3ayuenne): a — Ti—Re (10%); 6 — Ti— 
Mo (6'/2%); @ — Ti—V (10%); e—e — Ti—Nb (e —c 16% Nb, 0d — 25% Nb, e— 28% Nb); 
ne — Ti—V (14%). Cpepxy crpemkaMM oTMe¥eHbI HanOowlee XapakTepHble JUHHH &’’-pa3bl, No- 
Ny valouynecsa MyTeM pa3ABOeHHA HeKOTOPbIX nnn a&’-paspr (*), CHH3y — JIMHHH @-qa3zbl, He 


copnayaloulne ¢ HHHAMH B-casbl 


JAH, Tv. 122, Ne 4, Barapaykuli, Hocopa u TaryHosa 


MpHHATA B COOTBETCTBHH C HOMePCM rpynmbl), a TaK2Ke PasHOCTH Y MEXKAY YACcsIOM 
BaKaHCHH B d-OOO/OUKe HM YHCJIOM S$-3JIEKTPOHOB, NPHXOMAMMeECA Ha OLMH ATOM 


B ClvlaBe (ocieqHee Golee 3aKOHHO WIA MepeXOHbIX 2JIEMEHTOB, CIWIaBbI KOTO- 
PbIX HcceqyIoTcs). 


Ta6uunna 1 


Cpequne YCNIa 9IeKTPOHOB Ha aTOM (nN) H HeCKOMMeHCHpOBaHHEIX BakaHcuit B d-o6o0"Ke (v) 
ANA CiaBOB THTaHa, B KOTOPbIX IIpH 3aKaJke OOpasyeTcA -cbasa. (KoHeHTpauuA BTOporo 
3JIEMCHTA Cy... HaHa B ATOMHBIX JlOJIAX.) 


[ry Ti—Nb Ti—Mo Ti—W Ti—Mn | Ti—Re | Ti—Fe} Ti—Co 


Ti—Ta | Ti—Cr 


Caromn | 0,13 | 0,18] (0,18) | 0,07] 0,045 | 0,075 | 0,055] 0,045] 0,03 |(0,055) 
n 4,13 | 4,18 | (4,18) | 4,14] 4,09 AAS 2ieCier eae res er os 
v 5,87 | 5,82 | (5,82) | 5,86] 5,91 | 5,85 | 5,84 | 5,86 | 5,88 | (5,78) 


Kak BUHO u3 Ta6s. 1, B OOOHX CTYYAAHX UNCMIAa N UY OCTAaIOTCA MOUTH MOCTOAH- 
HbIMH (B cpeqHem 4,14—4,15 nu 5,85—5,86, coorBeTCTBeHHO) JIA TeX COCTAaBOB, 
IIpH KOTOPbIX OOpa3yeTca w-c:ha3a NP 3akaslKe. ITO, KaK HaM KaxXKeTCA, ABIACTCA 


a ‘ ? 
: 40 Zr 1,58 41 Nb 1,43 42 Mo 1,36 43 is > Ru (1,28) Rh (1,30) Pd (1,33) 
| fa) B a} ro) ro) a O 
TOTES oe | POS gg rae to Rely it OP at alae raul danedh 
Sam | o'| Saco a al ita| fa Na 
| 10-15 [(i6=20)f 2-6 [ 7-8 | 2-4 | 4 | 


Crpyktypp: O-Ky6. 0-1. , O-xy6.r-u., O-rexc. a. y- 


Puc. 4. Uactb nepHoxqnuecKol CHCTeMBI 9JIEMeHTOB C YyKa3aHHeM KpucTasMue- 
CKOH CTPyKTYPpbI, aTOMHBIX palMycoB M oOmacTel CyllecTBOBaHHA (bas 4°’ Uw 
(p at. %) B 3aKaeHHBIX ClilapaxX THTaHa C yKa3aHHbIMH 92uIeMeHTaMH. (ATOM- 
Hble pagquycbl Wanpt p A A KyO. o. W. pelleTKH; paqMycbl, BbIUMCIeHHbIe U3 
IpyTUX CTpyKTyp, MpuBekeHbl K Tol %e KoopAMHallun HM aHbl 
B CKOOKax) 


elle OJHUM NOLTBeEp2KAeHHeM TOPO, UTO o-(pa3a, COpasyloujaAcA Oesnudpy3nou- 
HbIM IYTeM TIpH ObiIcTpoM OxaxKLeHuN 43 B-oOacTH, MpewcTaBlAaer coOoH MeTa- 
cTaOWJIbHYIO HU3KOTeMMepaTYpHY!O MosuduKalluto B-TBepHoro pacTBopa, T. e. 
apasdeTca MapTencuTHon caso (1~*). La «’’-asbl Takor 3aKOHOMEPHOCTH He 
HalileHo — OHa He OOpasyeTcA B CHCTeMaX, JIA KOTOPbIX aTOMHBIM payHyc BTO- 
poro KOMIOHeHTa MHOFO MeHbIe, YM aTOMHbI paluyc THTaHa (cM. puc. 4). 
Tem He MeHee MapTeHCHTHbIi XapakTep «’’-(pa3bl, TaK 2Ke Kak U & -(pa3bl, HE BbI- 
3bIBaeT COMHeHHH (°). ; 

Bo pcex uCCmeOBaHHbIX CHCTeMaX OTNYyCK MpH Temnepatypax 300—500" 
claBoB, B KOTOPBIX Moce 3aKaJIKH COXpaHuuach B-cpasa (cM. puc. 1), MpMBOLUT 
K OOpas0BaHHIO B HUX w-asbl, HO y2Ke Audpy3HOHHbIM NyTeM, MOCKOJIbKYy 
pH 9TOM YBeIMUMBaeTCA KOHIeHTPaluA BTOPOrO Su1eMeHTAa B COCYIeCTBYIOULeH 
B-cbase. Tlonpaenne w-dasbl HM B STOM CiITYYae COMPOBOARAaeTCA SHAYHTCbHDIM 
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yBeIMYeCHHeEM TBepocTu crviaBoB. TlonHad cxema pacnaya B-asbl Ip oTnycKe 
ceqyrouraa: 


J Paboe © Price Patoe 0 
p we ‘ ve 2 < g 
Potéty > @ a a 
wh hh I¥ 


Tleppaa cryneHb pacnayla — paccioenve — lpeqnouaranacb HaMH paHee 
(2) mw mo_TBepxkaetca (Mp HU3KHX TeMMepaTypax oTMycKa 260°) AA cnaBoB 
Ti — V (4). B cnmapax, B KOTOPbIX @-()a3a HMeacb ye cpa3sy Mocwe 3akaJIKH, 
pollecc Ha4YvHaeTCA CO BTOPOH CTYMeHH, HO KOJIMYECTBO w-(pa3bl YBEMUMBAeTCA 
pu otmycKe. Baume Temnepatyp MeTacTaOuIbHOCTH w-tpasbi (460—540°, B 3a- 
BHCHMOCTH OT CHCTeMbI) BTOpad CTYMeHb pacnaya Binagaer. Jia Tex cucTeM, 
rae B-cba3a ABsseTcA CTaOHIbHOK Cbasow pu TeMMeparype ormycka, NoceqHAs 
(IV) crymeub, ecTecTBeHHO, He HMeeT MeCTa. OTa CTYM€Hb MMEET CMBICJ TOJIbKO 
JWI TEX CIWIABOB, B KOTOPHIX B-cpa3a NP OXaKMeCHHU JOJI2KHAa NpeTepMeBaTh IB- 
TCKTOHIHBIH paciial Ha Be 9BTEKTOHHbIe COCTaBJAIOULHe &% HO. 

OrnyckK cnaBoB CO CTpyKTypoH «a’’-cba3bl ncceqoBasicd HaMH TO,poOHO 
TOJIbKO Ha civiaBax Ti — W, Ti — Mo u Ti — Nb. Cxema pacnaya B 39TOM culy- 
yae a’’-> a + 8; B CMaBax C BOJb(paMoM MIpH JaibHeliwiem oTNycKe $-casa, 
mocTenmeHHO OGoralaich BOJIb~paMoM, NepexoHT B H30MOpHy!0 eH BTOPy!oO 
3BTCKTOMAHYIO COCTAaBJIAIOULY!O 6. 

Jina cnsasos Ti — Wc 15% Wu Ti — Moc 7% Mo ycraHoBieHa Hauasb- 
Had CTaqHaA yKa3aHHoro MpeBpallleHua: 


" 


Ari_w > %o6enn + p> aes, 
aTi_Mo ~ Gooor i cae b. 


Bo Bceex culyuaAX Ha HadaJIbHOH CTaquu pacnaya «’’-cba3bl oTMeuaeTCA CYILeECTBeH- 
HOe YBeJIMYeHHE TBEPAOCTH CMMAaBOB, OYCBUAHO, 3a CueT BbIeIeHuA (has a% un 8 
B J{MCMepCcHOM BHJe. 


MucTutTyT MeTaiopeyqeHuA HW (U3SHKH MeTaJIVIOB Tloctynuao 


IlentpaibHoro Hay 4HO-MCCeLOBaTeIbCKOTO 23 V 1958 
HHCTHTyTa YepHOH MeTasTyprun 


UMTHPOBAHHAS JIATEPATYPA 
170. A.Barapaukuih, T.B. Taryuosa,l. HW. Hocosa, JAH, 105, M 6, 
oco 


1225 (1955). 7? 10.A.BarapauKkua, T.B. Tarynosa,l.H.H B a, COopH. 
I]po6.1embi MeTaJIopeqenuaA H PU3HKH MeTados, B. 5, 1958, crp. 210. 3% 10.A.Barapau- 
Ku#H,T.U.Hocoea, Kpuctannorpahua, 8, Ne 1,17 (1958). *E.L. Harmon, A. R. Troi- 


ano, J. Metals, 9, Ne 10, Fall Meeting Report, 57 (1957). 
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Jloxnxayn Akagqemun nayr CCCP 
1958. Tom 122, Ne 4 


TEXHHYECKAA ®PH3HKA 


B. I. ®EXOTOB u uaen-Koppecnonjent AH CCCP A. M. CAMAPHH 


PACTBOPHMOCTb A3OTA B DKHAKOM DKEJIESE HW PACIWJIABAX 
JKEJIESA HU KPEMHHS 


Vi3yuenne pacTBOpHMOCTH a30Ta B 2KHJKOM 2Keylese HB paciwiaBax 2Xee3a 
HM KPeCMHUA OblIO MpesMeToM pxAa ucceqoBannh (1-°). Aproppl sTHxX uCCTeNOBa- 
HHH MCNOIb3OBaJIH PasJIMUHble MeTOJbl 2KCIeCPHMeHTaIbHOTO OMpeseeHuA pac- 
TBopuMocrThH. Ilony4eHHble MMH Pe3YyJIbTaTbI KAYeCTBEHHO COrlacyloTCcsA, HO pacxo- 
AATCA 10 aOCOIOTHBIM 3Ha4YeHHAM. Hanpumep, pacrBopuMmocTb a30Ta B KHAKOM 
*Kenese mpu 1540—1550° Gpita onpenzenena paBHol 0,031% (4), 0,038% (°), 

0,044% (*), 0,052% (*). PacxomxeHua o6Hapy2KeHbI U IpH onpememenun pacTBo- 
_ PHMOCTH a30Ta B paciaBax *ee3a H KpemHHA. JIA STUX PacMaBoOB NOMyUeHbI 
HeEOOBACHEHHbIe 9KCTPeMaJIbHbIe TOUKM Ha KPHBbIX 3ABHCHMOCTH PaCTBOPHMOCTH 
OT COJepxKaHuA B paciwaBaxX KpeMHHA. 

Hamu Oblia mocTaBeHa 3aaua: OMpeeUTb paCTBOPHMOCTh a30Ta B Paciia- 
Bax 2Kele3a H KPCMHHA, BbIACHHTb MIPHUYHHbI pacXoOXK]eHHH B PaHee BHIMOJHEH- 
HbIX HCCI€OBAHHAX HM AKOObI AHOMAJIDHOFO MOBEECHHA a30Ta B 9THX PaciiaBax. 

PacTBOpUMOCTb a30Ta Oba OlpeleseHa Ha OCHOBe H3Y4eCHHA PaBHOBeCHA 
M@XKLY *KUAKUM %Kee30M WIN MeKLY %KUAKYM %Kele3oM, cosepKalluM KpeMHuhH, 
H ra30Boli tbasoH, CoCTOAMLeH U3 a30Ta HIM CMeCH a30Ta C TeIHeM, aprOoHOM WIM 
BOJOPONOM. SaTeM B TBEPJOM MeTaJJIeCONpee AIM COepxXaHHe KPCMHUA U agora. 

YcraHoBKa JIA H3YYCHHA PaCTBOPHMOCTH a30Ta OTJMYalacbh OT yCTaHOBKH, 
UCHOJb3OBaHHOH pH u3yY4YeHHH PacTBOPpHMOCTH KuCcOposa (°), MHUIb OTCYT- 
CTBHeEM [apO-BOJOpOAHOH HacbITHTeIbHOH cucTembI. Jia HarpeBa Obl MCTOVUIb- 
30BaH JIAMMOBbIN BbICOKOUAaCTOTHHIM reHepatop (13 kBa, 300 Kru). McxogHpimu 
MaTepHaJlaMH CJIY KUMI NpelBapuTeJIbHO MOZFOTOBeHHble KaPpOOHHIbHOe 2Kees0, 
KpemHui KpO u Kpemuuit Mapxn 99,99. 

BbluIO BbIMOJIHeHO UeTHIPe CePHU TWWaBOK. 

B nepBolH cepHu %UAKHH MeTal B TeyeHHe 60—120 Muu. BbI,epxKHBaIH 
mpu 1580° u 3aqaHHoM pacxojye Bosoposa u a3o0Ta (cooTBeTcTBeHHO 50 nu 2000 
MJI/MMH), 3aT@M BbIKJI}O4UaJIH TOK HW MeTaJiJI B TeveHHe 1—2 MUH. 3acTHIBaJ B THTUIe. 

Bo Bropoit CepHM MeTaJIJI BbIZep2KUBAII B MOMOOHBIX *%Ke ycOBUAX pH 1580" 
WM oTOupanu mpoOpi yepes 5; 20; 60 u 120 mux. IIpo6n 3arBepfeBasiM MOUTH MHO- 
BeHHO (MeHee CeKYHJbI). 

B Tperbeli cep MeTaJJI BbIepxKUBaIH B TeX 2%Ke YCJIOBHAX IPH 3aaHHol 
Temiepatype B TeyeHue 60 MHH., OTOMpPaIH NpoObl, 3aTeM MOBBbILAIH WIM MOHH- 
*KalM TeMMepaTyPY, BHOBb BbIJepXKUBaIH Meta BTeyeHHe 60 MuHH., OTOMPaA 
TpoObl BO BPeMA BbIep2KKU. 

B uersepTol cep M1aBokK MeTaJJI B TeveHHe 60 MHH. BbI,epxKUBAIH B TOKE 
polopoya upu 1580”, BEIKOUaIM TOK HM MeTaJII 3aTBepeBal. SaTeM MeTAJIJI BHOBb 
pacilaBJIAJIM WM BbI,epxXUBaIN IPH 3aaHHoH TemMepatype u JaBnenuu. Jlapane- 
11Me a30Ta MeHAJIM 3a CueT pa3OaBJIeHHA TeqHeM WIM aproHoM. B HeKOTOpbIXx 
mulaBKaX apfOH 3aMeHAJIH BOOPOOM. 

OKCHEPUMeHTAJIbHbIe Pe3YJIbTAThI MOSBOJIAIOT CAelaTb CeLYIOUMe BbIBOIHI 
OTHOCHT@JIbHO PaCTBOPHMOCTH a30Ta B XKHAKOM 2*Keese HM paciaBax *Keyre3za 
WM KpeMHHAA. 
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lBauauue Kucuaopoga. Kak cueqyer 43 JaHHbIxX, NPHBeAeCHHBIX | 
B TaOu. 1, pacTBOPHMOCTb a30Ta B XUAKOM 2*Keslese 3aBUCHT OT COJepKaHHs B 
ywkee3se KUCTOpONa. 


Ta6auna 1 


°o 
Bauanne KHCOpoya Ha pacTBOpHMOCTb as0Ta B XKHAKOM xXesese mpu 1580 


NoNe 1aBok Oe% N, % NoNo m1aBOK O, % N, % 
443 0,003 0,055 66—0 0,120 0,036 
45—5 0,002 0,050 13—0 0,170 0,032 
18—O 0,045 0,042 62—0 0,190 0,030 
19—0 0,010 0,044 10—O 0,200 0,026 
20—0 0,050 0,040 11—0 0,180 0,023 
14—0 0,096 0,037 


TIpeqeibHad KOHIWeHTpaluA a30Ta B XKHAKOM *Kelese paBHa 
[% NJ’ =[% Niu —9[% O], 

rae [% N ]’— akcnepHMeHTasIbHO ompeseeHHoe COsepxaHhe a30Ta B 2%KHAKOM 
xkesle3e; [% N ]y— pacTBOPpHMOCTb a30Ta B X%KHAKOM  Kele3e, He Cosep2xKalleM 
Kucopogza: o[%O] — BemHuHHa, 3aBHCAad OT COJepxKaHHA B X2UAKOM 2%Ke- 
gie3e KUCIOpoa. 

Cojlep2xkaHHe a30Ta B %KHIKOM %Kelese 3aBMCHT He TOJIbKO OT KHCMOpOa, 
CBA3aHHOTO B OKHCJIbI, KOTOPbl€, OYBHAHO, TOJIbKO TOPMO3AT mpollecc pac- 
TBOP€HHA BO BP€MeHH, HO H OT KHC- 


Ta6nmuma 2 
JOpofa, HaxofAuerocA B pacTBOpe. 


Ec nocaequuli orcytcTByer B TIpo- 
Conepx. | 1g Ky =le (% NI CTPaHCTBeHHOH pelleTKe, a30T MOXKeT 
ESOS AF°=—RT In K 3aNOJIHHTB KaKYIO-TO UaCTb MECT, 
B *Kevlese, (Px,=! at)) 
% ; KOTOpble MOr Obl 3aHATb KUCOPOL, 
Ip ero HasIM4HM B pacTBope. 
0,00 2980/T+0,23 T3600 =—le OE EEN CApRaOM aes kie Vie 
0.50 —2940/T-+0,27 13500—1 24 T MexKTY pes ybTaTaMy PasJIMUHbIX 
0,82 2100/T-L0,23 9600-++1,04 T MCCJICEHOBaHHH CJIeqyeT OTHeECTH He 
120 —2863/T+0,19 13100—0, 86 T TOJIbKO 3a C¥UeT Pa3HOTO YPOBHA 39KC- 
spay ee On ge Free eee M@PHMeCHTaJIbHbIX OWHOOK, HO H 3a 
5) ee / se ’ sey) a 
4h 2730 /T—0,07 125004-0,31 T CYEL MORO, ILOsHe OblIO YUTeHO BINA 
12,5 =9710) 7 — 0,26 1240042 ,1T HHe KHCIOpOta Ha PaCTBOPHMOCTb 


a30Ta B X%KHKOM xKevrese. 

2 BauaHHNe TeMNepaTypw». PacTBOpHMocTb a30Ta B XKUKOM 
*Kelese WH paclaBax %*ewes3a HW KPCMHHA MPH CpeHeM YPOBHE CosepxKaHHA B 
HUX KHCIOpOa YBeIMYNBAeTCA C MOBbILIEHHeEM TeMMepaTypbl. SaBuCHMOCTb 
KOHCTAHT PaBHOBeCHA Mpollecca pacCTBOPeHHA a30Ta B XUAKOM 2*Kelese HW pacmia- 
Bax %Kelesa H KPpeMHHA OT TeMMepaTypbl OnpelemAeTCA JaHHbIMU Tad. 2. 

3. BauaHue RaBaeuua. PacTBopuMoctThb a30Ta B KAAKOM 2xKeNe3e 
M pacilaBax 2Kele3a H KPCMHHA pH cpesHeM YPOBHe COjepxKaHHA B HUX KUC- 
Jlopofa, Kak NoKa3aHO Ha puc. 1, NOAYHHAIOTCA 3akOHY CuBeprTca. 

4,.Banuauue KpeMHH «a. BanaHne KpeMHuA Ha pacTBOpHMOCTD a30- 
Ta B XXMKOM %Keslese PpadwyeckuH NpescraBleno Ha pwc. 2. Kak BuyHo, pac- 
TBOPHMOCTb a30Ta B paciwlaBaX CHHKaeTcA NO Mepe NOBbILIeCHHA KOHILEHTPallun 
B HAX KPeMHMA MpHMepHo No 13—15%. JlanpHettimee noBbIleHve KOHWeHTpalnu 
COMNPOBO*KMaeTcA YBeJIHYCHHEM PaCTBOPHMOCTH asorTa. 

Bech NOKa3aHO, YTO CKOPOCTb OXJaKeHUA PactiaBa OT TemMepaTypsI 9KC- 
MNepHMeHTa JO TeMMepaTypbl 3aTBepAeBAaHHA OKA3bIBaeT CYUIECTBCHHOe BJINAHHE 
Ha 3HayeHHe pacTBopuMocTuH. B niaBkax BTOpOh cepuu, rye Obia oOecneuena 
BbICOKaA CKOPOCTh OXJaKMeHHA, peel PaCTBOPHMOCTH a30Ta MPH aHHOM Co- 
J\ep2KaHHu B paciviaBe KPeMHUA BCera BHI. 
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Xo KpuBelx / uw 2 na puc. 2 aHamoruyen, 3a HCKJIIOUeHHeM Hava/pHoro yuact- 
a, OTBeEYaloulero CofepxanHutlo 0,5—0,7% Si B x%eme3e; Ha 3TOM yuacTKe Ha- 
lloaeTcA yBeIHYeHHe pacTBo- 
AMOCTH a30Ta 10 Mepe MOBBI- 
CHHA COfepxKaHHA B xKeTE3e 
DeEMHHA. OmHako cameqyer 


: [a = yf oal Dee (lawn J} Re. SO 
09 G8 G7 G6 Os Oh Os Me ae, ee a? 


Bn, Si> 
me. 1. 1 7 0,5% Si, 2—0,0% Si, Puc. 2. Pesyapratet olupeyenenul: 2 —"B map- 
—2,2% Si, 4—4,4% Si, 5—8,0% Si. Kax nepsoli cepuu, 2—B maapKax sropoit ce- 

1580 puu. 1580° 


1eCTb, YTO 3a UCXOWHOe 3HayeHue (0,04%) TpHHATa pacCTBOpHMOCTb a30Ta B 
HAKOM 2Kele3e C MOBBIMICHHbIM COepxkaHHeM KuCOposa. Ec xe B KavecTBe 
CXOJHOTO 3HaAYCHHA PACTBOPHMOCTH B X2XHAKOM Keese IPHHATh CosepxaHue 
30TA B 2*KeTe3e C Oomee HH3- 

AM COJepxKaHHeM KHCTOpOsa, TO Ta6auua 3 
AKaKOrO MOBbILeHHA PacTBOpH- 
OCTH a30Ta Ha 39TOM y4acTKe H3- 
eHCHHA KOHICHTpallult KpeMHuA Si, % Ny % Oo, % 
> ormeyaetca. MoxkHO Mpu3HaTb, etl 


Y jasenne a3s0Ta H3 *KeJle3a WH CMJIABOB 


mulaBoK 7LO nocgie pice) mmocvle lO nocwe 
ro. §6 HOBbILTE HHe PaCTBOPHMOCcTH oTskura |joT2»Kura oTaKura joTKura |oTKura |oTKurAa 
30TAa B 9TOM HHTepBasle H3MeHe- 
aM KOHILCHTpalluli KPCMHUA BBI3- 
HO TEM, UTO KPeMHHH CHMKaeT ue ve mc wines ee 0,180 | 0,008 
ie DANONE AKT BOPCHHOTO FB 19 | 0,00 | 0,00 |0,044 }0,003|0,010] 0,008 
eTaJIIe KUCMOPOsa. 40 | 0,19 | 0,22 |0,037}0,001 10,097} 0,004 
5. BauaxuHue oTKUTra 35 | 0,64] — |0,026/0,001/0,001) — 
BakyyMe Ha yaue- 49 | 2,97 | 3,16 |0,025|0,004 | 0,003] 0,002 


He a3oT a. CojlepxanHne a30- 

1B Kelese WM ClviaBax mee3a C KPeMHHeM, Kak CJleyeT H3 JaHHbIxX, NPHBe- 
SHHBIX B Tai. 3, MOXKHO CHH3HTb OTKHTOMB BakyyMe (1-10~-% mM pr. ct.) 
aTMocdepe remua mupu 1100—1350° B npogosmxKenne 24—72 uac. CileqyeT oTMe- 
ITb, UTO BbIJepxKKa B BaKYYMe IPHBOAUT HM K 3aMeTHOMY OUMUCHHIO 2*Keesa 
‘0 CllaBOB C KPeMHHeM OT KuHCIOpPONa. 


VuctutyT metaniypruu um. A. A. Balikosa [locrynmus10 
Akajlemuu HaykK CCCP 19 VI 1958 
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Toxuagp AKkawqeMunM HayK CcCcP 
1958. Tom 122, Ne 4 


TEXHHYECKAA PH3HK 


B. HW. WABAJIMH 
O PA3PbIBE B KPHBbIX YCTAJIOCTH AYPAJIFOMMHA 
(IIpedemasneno akademuxom C. A. Xpucmuanoeurem 28 V 1958) 


[Ipu ucceqopaHuu ycTaJIOCTH MeTaJJIOB HCMbITAHHA C WeJIbIO COKPalleHl 
BPeCMeHH CTapaloTCA MPOBOAMT pH OoMbUIMX YaCTOTaX MePpeCMCHHbIX Harp 
30K (1500; 3000; 6000 u Gonee unKn0B B MuHyTy). B 9THX ycOBUAX o6pa3e 
pa3yMeeTCA, MOXKHO HCIbITLIBATb TOJIbKO Ha HallpAKeHHAX HM2KE Mpefeda TeK 
yeCTH, B IIPOTHBHOM culy4ae MeTall OyeT CHIbHO pasorpeBaTbCcd. 


6, A/mm @ 
4/ 


7 
dd 
2g 


25 


Al 


17 


FIO 
N bie. Yuba. 


Puc. 1 


Ho cyulecTByloT KOHCTPpyKIMMH, HaMpHMep aBiallHOHHble, KOTOPble pacct 
TbIBaIOTCA C MHHMM@JIbHBIM 3alacoM mpouHoctTu. IIpu ux aKcMyaTallun BI 
cTaX KOHILeCHTpallun (HalpHMep OKOJIO 3aKJI€MOK) BOSHHKAaIOT MepeMeHHHIe } 
IIpPAXKCHHA, 3ABEOMO MpeBocxomAHe Ipesen TekyyecTu Metasua. [lostomy B 
HUKaeT HeOOXOAMMOCTh HCCIeLOBaHUA YCTANOCTHOH MpOdHOCTH MeTaJIJIOB 
CMJIaBOB He TOJIbKO B YIpyrou, HO H B YMpyro-nuacTuyecKoH OOacTH JelHCcTB 
HallpA*KeHHH. 

C lWeibiO BBIACHEHHA Takoro pofla BOMpocoB HaMM ObIIM cipoeKTUpoBa 
H M3roToBueHb! 1*/,-TOHHbIC SKCILCHTPHKOBEIe MysbcaTophl (10 miryK), no3Bous 
UlHe HCIBITHIBATh OOPa3ibI Ha MOBTOPHOe pacTAxKeHHe c yuactroToH 10 WHKI 
B MHHYTY. SHauHTeMbHOe YHCIO MaUIMH [aslo BO3MOXKHOCTh NOCTaBUTb Mac 
BbIM SKCICPHMeHT Ha OO/IbIIOM YHCIe OOpasllos. 

Ha 9Tom o6opyoBaHHu Obl0 NpoBekeHo ucceOBaHHe ycTaocTHOol mp 
HOCTH JIMCTOBOTO IWIaKMPOBaHHOro Aypasiomuna Mapku JII6T Tommunoli 2,51 
CrulaB 110 XHMMYeCKOMY COCTaBY COOTBETCTBOBaJI TEXHHYCCKHM YCOBUAM H 
Nafayl CeKyIOu\HMH MeXaHWYeCKHMM XapaKTepHCTHKaMH: Mpesen mpouno 
pH MCbITaHHH Ha pa3sppiB 45,95 KI/MM*, ycnoBHEI mpefen TeKkyye 
33,37 KI'/MM?, oTHocuTenbHOe yluiuHeHue 17,86%. 
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136 oOpasios OblmH HCMbITAaHbI Ha ycTaslocTh 6e3 yaieHuA aulIOMMHMeBOrO 
mlakupytourero cod. M3 Bcex XapakTepHCTHK WMKsla NepeMeHHBIX HanpsxKeuuit 
(max, Smin HW Om) 34 HCH3MeHHDIMi MapaMeTp AWA BCelt Cepun OOpasloB mpHHuMa- 
JOCb Omin. OTa MW BCe NOCMELy!OUMe CEP UCMBITHIBAHCb C NOCTOAHHbIM MHHH- 
MaJIbHbIM HalIpaAxKeHHeM, paBHbIM 2 KI/mm?. IInockue oOpasitbl craHyapruolt 
(POpMbI UMewIH WHpHHy padouer uactru 10 MM u AuHy 65 uM. 


a 0 100 150 200 200 WO = 3i0 500 
N, MbIl. YUKA. 


Puc. 2 


Pe3ysIbTaTbI HCMbITaHHH B BUe KPHBOH YCTasIOCTH B KOOPAMHATAaX Omax— 
N mpejcrapaenbl Ha puc. 1, rae YepHbIMH TOUKAMH OTMeUeHbI JOJFOBeYHOCTH 
OTJCJIbHbIX OOPa3llOB, CBeTJIbIMA — CpeHee apHdpMerHyecKoe 3Hay¥eHHe JOVIro- 


o oO 0 250 J00 J50 
N Milt. Yuh. 


Puce. 3 


BeCYHOCTH JIA JaHHOrO YpOBHA HallpxAxXeHHH, MO KOTOPbIM HM MpoBeseHa KpuBas. 
Kak'BuHO, OHa BIOJIHe OTYeTIMBO pacnaaeTcA Ha [Be BETBH, OTTPaHHYeHHble 
oHa or Apyrof wanpsaxenuamnu 33 u 32 KI'/mMM’. Huxusst BeTBb KPMBOH Xapak- 
Tepu3yeT paOoTocnoco6uocTb cimiaBa B OONAaCTH YIPYrHX HalpsxKeHHH, Bepx- 
HAA — yupyro-nwacTHuecKkHx. 

186 o6pa3loB ObiIM UCMbITaHbI Ha YCTaJlOCTb Mocse yayleHuA Makup ytoulero 
con (og = 49,75 KI/MM?, 69,9 = 36,30 KI/mM’, o = 16,32%). Kak BugHo u3 
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puc. 2, pa3pbIB KpHBOH ycTalocTH MpoMsolel Take Ha YPOBHEe HanpAxKeHuu 
32—33 xKI’/mM?. 

Ha puc. 3 mpelcraBseHbl pesyJbTaTbl WCHbITaHuH Ha YCTaIOCTb CBapHbIxX 
CoewMHeHUli AypasiOMHHa, MpolmewWAxX Noce CBaPKH 3akaJIKy M eCCTeCTBEHHOE 
crapenue. Kpupaxd TakxKe UMeeT OTYETJIMBO BbIPa%KeHHbIii PaspbIB. AnasloruuHble 
pesyIbTAaTb! ObWIM MOMYYeHbI MPH HCMbITAHHM CBapHbIXx oOpa3llon, He mpomey- 
WIMX TepMOOOpa6oTKH, H OOpasilOB M3 OCHOBHOTO MeTasJia, HO HCIIbITAHHPIX, 
B OTIMUHe OT MpelbIAyuIMX CepHH, MPH Omin= 10 KI /m?. 


Puc. 4 


OG6bsxCHeHHe ITOMY ABJICHHIO MOXKHO aTb, HCXOAA U3 IpeAcTaBsIeHHH Teopuu 
WucioKalui B KpPHCTaswiax. 

M3pectuo ('), uro np OobuIMxX MepeMeHHbIX HallpAxXeCHUAX MeXaHH3M YyCTa- 
JIOCTHOTO pa3pYICHHA MeTaa MHOH, 4eM TIpH HallpsxXeHHAX OTHOCHTeJIbHO 
MasbIx. IIpu HanpsA*xeHHAX BbIlle Ipewesa TeKyyecTH HanOosee HHTCHCHBHO Ipo- 
MCXOANT Mpollecc KoaryAWHH BaKaHTHbIX Me€CT Ha MOBePXHOCTH MHKponop B 
IJIOCKOCTAX MAKCMMA@JIbHbIX KaCaT€J1bH bIX HalpaAxKeHHH, IPH MeHbIIMX 
Ke Harpy3kax HeT Npollecc ocaxkeHHA BaKaHCHH B IJIOCKOCTAX MAKCHMAJIbHbIX 
HOPMaAMJbHbIX HanpsAxKenut. Pacnafenne ycTaslocTHbIX KPMBbIX Ha JIBe 
BeTBH HM CBUeTeIbCTBYeT O HaIMYMH ABYX Me€XaHH3MOB YCTasIOCTHOrO pa3pylle- 
HUA. 

Jia KONOMHUTeMbHOTO NOATBEPAAeHUA STOTO HaMH Obl MOCcTaBIeH CeLy10- 
WMH 2KCNepHMeHT. CepvA KPYTVIbIX KOHCOJIbHbIX OOpa3ilop v3 cnuasa JL16T 
Oblla UCIbITaHa Ha YCTaIOCTb U3rHOoM pu BpameHun. Jina sToro uCcHONb30Ba- 
JIMCb CielWWaIbHble YCTaHOBKH CO CKOPOCTbW BpalleHHA NH enA 20 O6oporoB 
B MUHyTYy. B pesyubTare Obllo yCTaHOBeHO, YTO IPH CpaBHUTeIbHO HU3KKX 
HallpAKCHHAX YCTAOCTHBIH H3JIOM HOCMT NPHBHIMHBIM XapakTep. Tpeummua ycra- 
JIOCTH, BOSHAKHYB Ha MOBEPXHOCTH, PaCMpOcTpaHAeTCA BHYTPb, OOpasyaA H3J10M, 
NePpNeHAMKYAPHbIM OCH OOpasita (puc. 4a), T. e. paspyuleHve mpoucxo_UT 
B IWIOCKOCTH MaKCHMaJIbHDIX HOPMaAJIbHbBIX HalpxxKeHHH (riaBHble Ha- 
npAxKeHuA Wpu usru6e). IIpu Oonbummx aMnHuTyLax Wuksa paspyuienue mpouc- 


XOMMT NOX yruom 45° kK ocH OOpas3ita, T. €. NO JIMHMH raaBHBIX KacaTeJ be 
HbIxX HalpsxKeHHi (puc. 4 6). 


IlocTtynuao 


20 V 1958 
UHMTHPOBAHHAS JIMNTEPATYPA 


*H. A.Oguur, JAH, 105, Ne 6 (1955). 
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XHMH A 


H. b. BAPAHOBCKAA, M. 3. 3AXAPOBA, A. H. MH3HKHH u A. A. BEPJINH 


KATAJIMNTHYECKOE OTBEP)KAEHHE NOJIMAUMETHJICHJIOKCAHA 
MPH KOMHATHOHM TEMMEPATYPE 


(ITpedcmaeaexo axademuxom A. B. Tonuuessim 28 IV 1958) 


Kak H3BeCTHO, Mpolecc NpeBpallleHHA JIMHeMHbIX WIM Pa3BeTBJICHHbIX aJl- 
KMJINOJIMCHJIOKCaHOB B HellJIaBKOe MH HepaCTBOpHMoe COCTOAHHe MporeKaer mpu 
200—250° u tpeOyer AnuTembHOrO Bpemenu. HeoOxoxumoctbh Takoli TepMoo6- 
paOorTkKH OCJORKHAeT TEXHOJIOPHIO NOJYYeEHHA MaTepHaJIOB Ha OCHOBe KPeMHHii- 
OpraHHyecKHX MOJIMMepOB HM B 3HAYHTeCIbHOM CTeNeHH OrpaHMuMBaer OGaCTb 
MX IIPHMeHeHHA. 

Hecmorps Ha BaxKHOCTb MpoOOJIeMbI OTBEPK CHUA RUAKUX WU KayryKONOO6- 
HbIX KPCMHHHOpraHnyecKHX MOJIMMepoB IIpH KOMHATHOH Temiepatype, oO Hac- 
TOALeErO BpeMeHH NyTel ee peleHHsA He OBO NpeloweHO. B muTepatype mpu- 
BOJMJINCb JIMUIb KPpaTKHe COOOMIEHHA PeKJIAMHOFO XapakTepa, YKa3bIBaIOWMe Ha 
To, uTo B CIUA pa3pa6oraH KpemHulopranuueckuli Kay4yK XOOMHOrO OTBeEp- 
*KeHuA (cuacTHuK RTV) (',”). Mbt canta BO3MOXKHBIM WIA OOpasoBaHHA Tpex- 
MePHBIX aJIKHJIMOJIHCHOKCaHOB HCHOJIb3OBaTb B3aHMOJeHCTBHeE THAPOKCHJIb- 
HbIX PPyMl JIMHeHHbIX NOJIMAUMeTHJICHJIOKCaHOB C aJIKOKCH-rpynnaMu NowMpyHkK- 
I[HOHaJIbHbIX KP@CMHHMOpraHvyecKUX MOHOMEPOB. 

TakoH cnoco6 o6pa30BaHHA oMmepeyHbIX  CHJIOKCaHOBbIX CBA3el 
ABIAeTCA Ooulee BbITOJHbIM C 3HEPreTHYeCKOH TOUKH 3PeHHA, eM OTPbIB 
Booposa WH aJIKMJIbHOrO pauKasla OT MOMMepHOH Welw, Ha KO- 
TOPOM OCHOBaH MPHHIMN OObINHOH TepMHYeCKOH BYJIKaHH3alMW MOJIMQMMeTHI- 
CUJIOKCaHOBOrO Kay4yka, H MOF ObITh NOSTOMY OCYLIECTBJIEH IPH S3HaYHTeJbHO 
Ooee HH3KHX TeMMepatTypax. 

B wessax w3bicKkKanua scdpeKTMBHbIX yCKOpHTejeH ByYyJIKaHH3alluu Hamu 
6bluIO mMpoBeseHO McCeqOBaHHe KaTaJIMTMYeCKOM AaKTHBHOCTH HEKOTOPBIX 
3tHpOB OPTOTHTAaHOBOH KUCJOTHI (S9THJIOBOrO, MpomHOBoro MH OyTHJOBOrO), 
a TakxKe pAfa OJOBOOpraHH4yeckHX COeAMHEHHH, OOJIbllad YaCTb KOTOPbIX 
OTHOCHTCA K rpynne covet BuamtKuONOBa, Cc OOmeH PopmysoH R,Sn (OCOR;)., 
rie R — dTHJIbHbI HM OyTHIbHBIN paltuKkabl, a OCOR,— aueru, kanpu 
WH CTeapH. 

Kanpuuiatb WJM CTeapaTbl ObWvIM CHHTe3MpOBaHbl BMEpPBbIe, IPHYeM TepBble 
He MIpe(CcTaBAH MHAMBULYAaIbHOPO IIpOLyKTAa, TaK Kak MOMYUaJIMCb U3 PpakuAn 
TeXHHYeCKOH KAaMpHJIOBOH KUCJIOTHI. 

Bo pcex curyyaax Obit O6HapyxeH ScPekT xosoAHOH BYIKAHM3alMH KUAKUX 
MW KaYYYKONOMOOHBIX MOJMAMMETHJICHJIOKCaHOB, KOTOPbIM BbIpaxaJICA B MocTe- 
TeCHHOM MOBbIIIeCHHM BASKOCTH MW HanpAXxXeHUA CUBUra MOJHMepa, BOSpacTaHueM 
ero yMpyrux CBOHCTB H YMCHbIIeHHeM PpaCTBOPMMOCTH. Ha puc. 1 u 2 npusBe- 
JleHbI KPHBbIe, XapakTepusyIOUINe H3MeHeHHe HanpsAxKeHUA CABura (7) u auac- 
rtwunocTu (recovery) MouMMepa MO BJIMAHHeM ONOBO- H THTAaHOpraHHyecKUXx 
coeluHeHuli, a B TaOm. | — HeKOTOpPbIe CBOHCTBA BYJIKAHM3aTOB. | 

Jina u3MepeHua HalipsxKeHUsA CABHTa HM 9MACTHYHOCTH NOJHMePOB MbI MOJIb- 
30BaJIMCb JIa0opaTOpHHIM MpHOOPpOM — KPYTHJIbHBIM T1laCTOMeTpOM, __ CTle- 
UWasbHO pa3paOoTaHHbIM [WIA XapakTepHCTHK IIaCTHUHbIX CBOMCTB KPCMHUH- 

5* 603, 


opranuyeckoro KayyyKa (*). [lonyyenupie JaHHble MOKa3bIBaloT, YTO XapakTep 
npowecca BYJIKAaHH3alMH Ppe3KO H3MeHAeTCA B 3aBHCMMOCTH OT THMa MpHMeHA- 
eMoro MeTaJIMOOpraHH4eckorO COeMMHeHUA. OpUupbl OPTOTHTAHOBOM KUCJIOTHI 
BbISbIBaIOT ObICTPO€ H3MEHEHME CBOMCTB MOMMMepa B HavasbHOH CTaqMM peak- 
IMM, MOCse YEO CKOPOCTh Mpolecca pe3ko CHUKAaeTCA, a OOPA3YIOWMUCA B Pe3YJIb- 


Ea ae | ae a er eae 


Puce. 1. M3menenne HalpsawKenua ciBura Puc. 2. M3meHenuve yupyrux CBOHCTB bie 
Mp ByJKaHi3alHh KpemMHeopraHnyeckoro covery) Np ByKaHw3auni BPE OD HEE 
nomuMepa No, BJIMAHHeM: 1 — onoBo- HHYeCKOrO NoOMMepa NOW erage 79) 
oprannueckoro co2quHenua (0.7%), 2— osloBoopraHHuyeckoro coeAHHeHHa (0,7%), 
6yTHTHTaHaTa (3%) 2 — 6ytuatuTanata (3%) 


TaTe MOJIMMep, KaK BHHO 3 aHHbIX TAO. 1, OOaaeT HUSKUMH 3HaueHH SMH 
HalpAKeHHA CIBHTa .H MOBbILeHHbIM COJepxaHHeM PaCTBOPHMOU (ppakiMn. 
Cnenyert OTMeTHTb, UTO apuppl OPTOTHTAHOBOH KHCJIOTbI, B OTJIMYHE OT oa 
BOOpraHHyeckHx coe HHeHHH, CHOCOOHbI BbI3bIBaTb BYJIKAHH3aILHIO Oa 
MeTHJICHJIOKCAHOB B OTCYTCTBHE TeTpa-. 


Ta6anna f 3TOKCHCHJIaHa, KOTOPbIM JIMUIb Cmocob- 

CrolicTBa BY JIKAHH3aTOB, NOJTYYCHHbIX CTBYe€T HeCKOJIbKO 6ou1ee NOJIHOMY IIpo- 
npu 20° (uepes 24 waca) TeKaHHiO Mpolecca BYJIKaHH3allMv, He 

ss 2 | & .. Me€HAA MpW 9TOM ero xXapakTepa. OSTor 

Z.e| 2S 3 & *  akT yKa3bIBaeT Ha TO, 4TO SpupbI op- 

~ | Re 2 | £22 TorwraHoBoil KUCJOTbI ABJAIOTCH He Ka- 

YcCKOPHTeJIb ze Bie & a2 d } 
syskanusauua | ES] ES g | &28  Tamu3aTOpaMu, a KOMNOHeHTaMH peak 
gal =o] 6 | S88 wun symkanw3anau nosusumernacnsoK- 

CaHOB, HeMOCpeACTBeHHO yuacTByA B O6- 

Byrantntanar |3,0| 190 | 0,95 | 31,5 PaSOBaHHA NonepeyHbIxX cBaA3el. OTUM 


OnopoopraHHy. OObACHAeTCH, MO HalleMyY MHEeHHHO, HU 
coequnenue [0,7] 560 | 1,00] 27,8 ocofennoctb KpuBoli, XapakTepu3yroneli 
Mpowecc BYJIKaHH3alluu, H300paxKeHHOoH 
#ia pwc. 1: BbICoKad HavasbHaA CKOPOCTh peakUMM CBA3aHa C OyPHbIM pa3sBATH- 
€M IIPOWeCCOB pa3BeTBJICHHA HM CUIMBKH MaKPOMOJIeKYJ MOMMAMMeTHVICHJIOKCa- 
Ha B pe3yJIbTaTe HX B3aMMOJeHCTBUA C PHAPOKCHbHBIMM Fpynmamu, oOpa3soBaB- 
DIMMHCA Mpa ruApoin3se supa OpTOTHTaHOBOH KUCJIOTHI, a Mocesyroujee 3a- 
MeJWICHHe peaKILHH ABJIACTCA ECTECTBEHHDIM CJICACTBHEM CHH>KEHHA NOABUXKHOCTH 
MaKPOMOJIeKyJI 10 Mepe YBeJIMYeHHA KOJIMYECTBA MOMepeyHbIX CBA3e!. 
IIpouecc ByIkaHu3allHH, BbISbIBAeMbIii OJOBOOPraHH4ecKUMU CoeLMHeHUAMH, 
HOCHT COBePWIeHHO HHOM XapakTep. Ja Hero XapakTepHO HaJIMUMe ONpeneneH- 
HOrO MHAYKILMOHHOrO MepHola, CMeHAIOULerocad MepHOOM pesKoro yBeMueHHA 
CKOPOCTH PeakUMH, B TeYeHHe KOTOPOrO Mpolecc BYAKaHH3allMM MpakTHyeCcKH 
3akaHuuBaerca. []polouKUTeIbHOCTh WHAYKUMOHHOrO Mepuoya u cKOpocTs 
Mpowecca BYJKaHMSallMH 3aBUCAT, KAaK MOKa3aJIM Hall OMbITbI, OT NPHpPOLbl 
KaTaJIM3aTOpa HM €fO OSHPOBKH, a TakK?Ke OT MOMeKYJAPHOTO Beca MouMepa. 
Ha puc. 3 npupeyenbl KpuBble H3MeHeHHA HallpsxKeHUA CiBura KUKUX 
NOMMMMMeTHICHIOKCAHOB, KOTOPbI€ MOKa3bIBalOT, YTO MO Mepe yMeHbIIeHHA 
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MOJCKYJIAPHOTO BeCa NOJMMepa CKOPOCTb peaKIlMH CHMKaeTCA, a HHLYKUMON- 
HbIM MepHo BospacraeTr. Mexannueckue CBOMCTBa BYJIKaHH3aTOB, KaK T0Ka- 
3aJ10 HCCC MOBAHUE MPOUHOCTH HM OTHOCHTEJbHOPO YIWIMHEHHA HaNOMHeHHEIX BYJI- 
KaHH3aTos (pesuH) B HHTepBaJle MowleKyJApHOroO Beca oT 40000 m0 100000 lipak- 
THUCCKH OT MOJICKYJIAPHOFO Beca He 


3aBUCAT, OHAKO MPH Mepexoe kK BEI- é/em* 
cOKONOMMepaM THNa KayyyKa CKT 200 
(moa. Bec 300000— 500000) Ha6.1i0- ayy | J 


WaeTCH 3HAaYHTeIbHOe yBeNMUeHHe 
mpounocrnw. B xKauectBe mpuMmepa 150 
MOXKHO TIPHBeCTH CJIeAYIOULHe LaHHble: 


/00 
S 
ll . 
Mounekyaapubiit Shizeih ib see OrtHocuT. 50 
Bec TOJIMMCPa yysarta, KT|cm? YAH. % 
70 000 21,8 180 0 PEM ea ai MAGUS ae 


400 000 37,6 390 
Puc. 3. SapucuMocTb CKOpocTH BYAKaHH3alHH 
OT MOJIeKYyJIA PHOrO Beca MOJIMMepa. J —M._B. 
Vutepecubie JaHHble ObiIM MOuTyueHbI 48000) 2 — iu. B” 63000, 3 =m) B- 7000 


NpW HCCeLOBaHHH BJIMAHUA CTPpOeHHA 
OJIOBOOPraHHyeCKUX COeAHHEHHH Ha MX KaTaJMTMYeCKY akTHBHOCTH. Ha puc. 4 
NIPHBeeHbI PeSyJIbTaTbI CEPHH ONbITOB MO OMpeeeHHIO H3MeHeEHHA HalpsaxKe- 
HUA CABHra NoMAuMerncusoKcaHa (Mom. Bec. 60 000) B mpucyTcTBuH 3KBUMO- 
JICKYIAPHbIX JO3SHPOBOK OJIOBOOPraHHuyecKHx 
CCeAHHeHHH, Ppa3sJIHVAaIOULAXCA MpMpoon au- 
KHJIbHbIX HW allWJIbHbIX PalMKaJIOB, BXOAAMLUX 
B HX COCTaB*. 

Ecuim cpaBHHTb Ha pc. 4 KpHBble, OTHO- 
CAMLHeCH K JHaJIKHJIbHbIM TIPOH3BOJHbIM OJI- 
Horo poya (Hanpumep, /, 2u 35 un 44 5) u 
KPHBbI€, COOTBETCTBYIOULHe OJOBOOprannuec- 
KHM CO@HHEHHAM C OJMHAKOBBIMH allHJIbHbIMH 
rpymnaMu, HO pa3JIM4HbIMH aJIKWJIbHbIMH payH- 
KaylaMH (Hanpumep, 2 4 4 usm 3 u 5), TO MOX- 
HO CjleJlaTb 3aKJIIOUeHHe, YTO TO Mepe MOBBI- 
INCHHA BeJIMUMHbI OpranWueckHX paHkaJOB, 
BXOJAILMX B COCTAB CTaHHATOB, HX KaTaJHTH- 
yeCKaAd AKTHBHOCTb CHHKaeTCA, 4TO BbIpa- 
2KaeTCA B YBeJIMYCHHH HHAYKIMOBHOrO TepHoja 
peakKIMH MW CHHXKeHHH ee cKopocTH. Becp- 
Ma HHTepeCHO, OT YTO yBeJIHYeHHe aJIKUJIbHO- 
TO paluKala CKa3biBaeTcH Ha YMCHbIIeCHHH 
Puc. 4. Bausuue npnpomet Katanu- @KTHBHOCTH KaTaJIM3aTOpa 3HaYHTeJIbHO CHJIb- 
3aTOpa Ha CKOPOCTb ByJIKaHH3alHH. Hee, YM YBeJIMYeHHe aHJIbHOH Ppyliibl (uTo 
a AN tei ae idea porn ape MOXKHO BHeTb, HallpHMep, H3 ConmocTaBJIeHHA 
Bn nena eee entat KpuBbix Ju 2 c 4 u 2). 

Kanipusat onopa, 5 — nustusqucrea- OrmeyveHHbie 3aKOHOMePHOCTH, a TaKkxKe 

pat ovlopa Me€XaHH3M KaTaJIMTHYeCKOrO JeHCTBHA OVJIO- 

BOOpraHHueCKUX COeAHHEHHM MOXKHO, MO Ha- 

IeMY MHeHHIO, OOBACHHTb, HCXOAA U3 MONYyULeHHA OOpPas0BaHHA AKTMBHOTO 
KOMMJIeKCa MO CxemMe (CM. CxeMy Ha cTp. 606). 

Yem Ooulblie aJIKHJIbHBIM palukad, TeM OoJIbIMe CTeMe€Hb HaCbIIleHHA OJIOBAa 
QJIEKTPOHaMHU, TEM MeHee NOJApHsyroTrca —OH wu OR-rpynnpl u, ceqoBateJip- 
HO, TeM TpyHee OHM pearupytoT Mexyy coboH. To xe, HO B MeHbINeli cTemeHh 


* Kpupad, COOTBeETCTBYIOWaA JMSTHAMaleTaTy OIopa, He Morsa ObITh NoWyueHa B 
yCNOBUAX JaHHOrO ONbITa, TaK KaK B BUY UpesMepHo 6O/IbUIOM AKTHBHOCTH 3TOFO KaTaIH3aTO- 
pa Ip ero BBeXeHHM B NOMMep Mpoucxo_HM CTpyKTyPHpoBaHne A YaCTHYNAA ByAKAHU3AaUNA 
NOJIMJUMeTHJICHJIOKCaHa. 
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| 
~~ O—Si-O—Si-O—-Si~~~-_ + Sn (komnaeKc co 
0 | Ry OAc  Cfi¥uptom) 


OTHOCHTCA K BJIMAHHIO allMJIbHbIX pyr. OAHaKO BCJIeACTBHe CMeLeHHA -JICK- 
TPOHOB K KHCOPOLY, MOMOPKUTEIbHbIi MHLYKUMOHHDIA SpPeKT, BbISBAHHDIM 
YBeIMYCHHEM aJIKHJIbHOTO palMKaJla, Oyler CKa3bIBaTbCA B MeHbINeH CTeICHH. 
Kak BHMM, TpeWIox%KeHHbI MeXaHH3M MOJIHOCTbIO NOATBepwKAaeTCA SKCMEPH- 
MeHTaJIbHBIMH (bakTaMU MW aeT OCHOBaHHe Mt yCTaHOBJIeHHA CBASH CTPOCHHA 
KaTasIM3aTopa C efO aKTHBHOCTbIO. | 
Yxe mocule TOrO Kak Halla paOota Oblia 3aKOHYeHa, MOABHJIOCh KPaTKOC 
coo6uleHve O BYJIKaHH3allHu MOJMAMMeTHJICHJIOKCaHa C IIpHMeHeHHeM auOyTHI- | 
Wusaypata O0Ba HM TeTpa- 


Ta6uunua 2 9TOKCHCHJIaHa (4), B KOTOPOH | 
es ie | 
Mexaynueckue cpoiicrsa KpemHuiopranuyeckux pesun, BbICKaSbIBAalOTCH aHaJorH | 
NOJIYUYCHHHIX Pa3JIMUHbIMH MeTOaMu Hble€ HallMM B3rJiALbI Ha POJIb | 
YcuIOBHA BydJ- TeTPasTOKCHCHJIaHa B HpoO- 
5h = 
Bymxanusywo- | —S2#Hsanan__| Ties ul Oraccur., | noes  WecCe BYAKaHM3allMu, HO HE | 
mui aranr | Temme-| 1)P0- | pactsax., | yanun. % | m0 JaeTcH OObACHeCHHA MexXa 
pat... °C} “ac | “Tle Mopy ww3ma jlelicTBHa KaTasu3a- 
TOPOB. 
[lepekuch 150 | 0,5 | \o9_95 | 489-2501 40-50 PaspaoranHbiit — MeTos 
pas AEE fe «xOJOQHOH»y  BYJIKAHW3allMn 
OBOOpra- 

meant *KUIKUX WH KAYTYKOMNOLOOHIX 

coemwHeHHe | 20 | 24 39—47 | 250—350|)45—55 MOMMA MMeTHJICHJIOKCAHOBbIX 


MOJIMMepOB MOxKeT ObITb HC- 
MOJIb3OBaH IA MOJYYeHHA pa3JIMUHbIX Pe3HHOBbIX MaTePpHaJIOB, JIMTbeBbIX 
KOMMO3HIMM, MpOpeSHHeHHbIX TKaHeH, MOKPbITHH WM KOMMayHOB, OTBepxKJa- 
1OWMMXCA IPH KOMHATHOHM Temmepatype. 

Kpemuuioprannueckue pe3HHbIl, MOJyYeHHbIe STHM MeTOMOM, OOsaaioT B 
I*/.—2 pasa Oouee BbICOKOM MPOUHOCTHIO, YeM pe3HHbI TOFO 2%e CocTaBa, Mouy- 
YeHHble OObIUHBIM MeTOJOM JBYXCTaquiHOH ByKaHM3aluM upH 150—200° B 
MPHCYTCTBUM NMepekucn Oensonsa. B Ta6n. 2 npuBeweHbI CpaBHHTeIbHbIe Xa- 
PakTePpHCTHKM pe3HH, HalOJIHCHHBIX OKHCbIO WHHKa WM MOJYYCHHbIX MeTOJamMu 
«XOJOMHOH» HM «ropsyuel» ByIKaHu3aluN. IlpomomKuTebHOCTh BYJKaHu3allun 
B 3aBHCHMOCTH OT COCTaBa KaTaJIM3aTOpa MOXKHO BaPbUPOBaTb OT HeCKOJIbKUX 
MHHYT JO HeCKOJIbKUX WHeH. IlosyueHHble pesHHb! OGJIaaiwoT BbICOKOM TeMnvJo- 
CTOMKOCTbIO — OHH COXPaHAIOT 9aCTHYHOCTh HW M€XAHHUeCKYIO MpOYHOCTh B 
TeveHHe JVIMTCbHOTO BPeMeHH MIpM BO3MeHcTBHU TemmepaTyp 200—250°. 

Asropbl BbIpaxkator OlarogapHocrs E. H. 3unp6epman u H. A. PriOaKonoii 3a 
CHHTe3 OyTHJ3aMeLLeHHEIX OJOBOOpraHMyecknx coeluHenuii u O. B. Horunoii 


3a MpekocraBsleHue OOpa3sow S*PUPOB OPTOTHTAHOBOM KMCJIOTHI, HCMOJIb3OBAHHbIX 
B. HacTosmeH padore. 


Beecowsunili Hay 4HO-NccAeLoBaTeNbCKUi [loerynusto 
MHCTHTYT aBMallMOHHBIX MaTepHasoB 28 IV 1958 


UMTUPOBAHHAS JIUTEPATYPA 


: ' Materials and Methods, 39, 5, 233 (1954). * Ind. Rub. World, 1380, 11, 112 (1954). 
JO} B. Ay 6 un Ke p, B.i.T: WbaAKoOnOBA, Sap. sad, 10, 1262 (1952). 
IS, INT SO IO, ING Wick= Kins ts oul emia oe (1957). 
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XHMH fl 


b. H. JOJIFOB, 'O. HW. XYMOBHH u H. I. XAPHTOHOB 


HOBbIM METOJ, CHHTE3A 
TPMC(TPHAJIK HJI(APHJI)CHJIMJ1)BOPATOB 


(ITpedcmaeaeno axademuxom A. B. Tonauecoim 80 V 1958) 


Jo Hacrosiero BpeMeHH B JHTepaType MMEIOTCA OTPbIBOUHIe CBELeHHA O 
OJIyYYeHHH KpeMHeopraHHnyeckux 2:upoB OopHo KucuoTHI (1-4). 

Hacrosmjaa paOota ABIAeTCA MpodOuKeHHeM HalIMX UCCIeLOBaHUH MO Je- 
THAPOKOHJeHCallMH TPHaJlKHI(apHsl)CHIaHOB C OpraHWuecKHMH MoOvleKyJlaMH, 
Cojlep2KallMMH OKCH-, OKCO- WH NOMMOKCHIpynnbl. 

Panee HaMH oTMeuaocb (°,°), UTO TpHamKus(apHu)cHaHbl riakKo pearn- 
PY!OT C OKCH-, KapOOKCH- HM NOMHOKCHOPpraHvyeCKHMU COCMMHECHUAMH B MpHCcyT- 
CTBMM KaTaJid3aTOpOB He ILeOYHOH Mpupospl. 

Hamu Halijeno, 4TO TpvalKUN(apHs)cHaHbI WeruHqpOKOHJeHCHpyrIoTcA Cc 
OopHOH KHCIOTOH, 6e3 COpasoBaHHA MOGOUHbIX MPOLYKTOB, B MPHCYyTCTBHM He- 
6ombimux Wo6aBoK 0,01—1% (or Tpvankus(apun)cuiaHa) Oe3BORHbIX raoreHu- 
HOB KOOasIbTa, HHUKeIA, MalWaliA MW WaTHHbI C BbIXOaMH COOTBeTCTBYIOMLHX 
Tpuc(TpHaikus(apua)cusmusn)6opaton no 9O—95% oT TeopeTuyecKoro. 

Peakiua OCYULeCTBIAeTCA HarpeBaHHeM CMeCH MCXOJHbIX KOMMOHEHTOB MIpH 
100—130° u werko KOHTpOMMpyeTCA CKOPOCTbIO HW KOJIMYeCTBOM BbIeAIOULeErOcA 
Boyopona. IIpotecc nporekaeT mo mpoctTeliurel cxeme: 


3R3SiH + (OH)3B — (R3SiO)3B + 3Hbo. 


IlomyueHuble m0 9TOMY MeTOAY TpuC(TpHaKu(apHs)CHIM)OopaTb OTVIH- 
YalOTCA BbICOKOH UHCTOTOH MH MpecTaBIAIOT COOOH OecBeTHbIe %UAKOCTH CO 
cBoecoOpa3sHbIM 3amaxoM, MeperoHsAlomecs 6e3 pasomweHnA. Onn serko ruypo- 
JIM3YIOTCA BOOM, pa3sOaBJIEHHbIMH WleOUaMH HW KHCIOTaMH. 

B ta6a1. 1 mpHBeseHbl (bu3sH4eCKNe KOHCTAHTHI, BbIXObI H WaHHble aHaJlv3a 
HOJYYeHHBIX HaMH TpPHuC(TPHaIKHI(apH)CHIHI)OOparTos. 


Ta6auna 1 
Tpuc(TpHamKku(apH1)cHIM1)OopaThl 


B, % Si, % acy |e 

T. Kun., 20 20 5 5 K 

R,SiO),;B RsSi— °C/mM pr. dy n HZ | ° 

Sea : we : B BbIU.|  Halizt. BBIG. Hain. Sets 8 

Rae! a 
(C,H,;)3 Si—* 195/9,5 0,8921 | 1,4380 | 2,68} 2,67:2,65 20,83 20, 88:21 ,00 480 94,1 
(#-C,H,),Si— 2145—217]1 | 0,8662 | 1,4425 | 2,04] 2,08:2,00 15,87 15, 60:15, 68 52 90,6 
(H-CyHy)eSi— 273—274]3 | 0,8753 | 1,4488 | 1,65 | 1,62:4 ,69 12,82 12, 73:12, 85 55 88,7 
CH,(a4-C,H,),Si—** 185/3 0,8661 | 14,4808 | 2,42) 2,40:24,5 18,86 18, 68:18,90 45 95,5 
CH, (H-C,yHy).Si— 232|4 0,8736 | 41,4370 | 2,04} 2,041:2,00 15,87 15,70: 15,86 210 89,8 
CH, (H-C,H, 1) .Si— 273 —274|9 | 0,8613 | 1,4410 | 1,76 | 1,74:1,79 13,70 13, 59:13, 36 42 94,2 
CoH, (H-C3H;) Si— 214/38 0,8768 | 1,4410 | 2,24 | 2,23:2,30 17,24 16 ,20:16,77 180 96,7 
C,H, (H-C,Hy),Si— 235/83 0,8875 | 1,4462 | 1,89] 1,91:1,96 14,70 44,76:15,24 219 95,8 
CoH, (u-C,H,;)sSi— 297—298/411] 0,8753 | 1,4480 | 1,65 | 1,72:1,62 12,82 12, 82:12, 74 Aa anil 
C,H, (C.H;)3Si—*** 354—358]8 | 1,086 | 1,5796*| 4,56 | 1,60:1,57 | 12,16 | 12,17:12,13 | 447 | 92,5 

TAs : 20 
* JIurepaTypHble JaHHbre (4): T. KAM. 178 — 179° /13 mm; d?° 08918; ni 1,4382. 


** JIrepaTypHble jaHubie (4): T. KUMI. 157—160°/1 mm; d= 0, 8668; a 1, 4332. 
*#* TIpa 50° (Baskaad 2KHKOCTS). 
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QIKcnepuyMeHTaAAbHAA YACTSL 


Ucxokupble peakTuBH. Tpnankua(apHs)cuanbl NOJyYeHbl peak- 
Heli TPHXOpCHaHa, MeTHAZMXNOpCcHiaHa WM STHJIAMXMOpCHaHa C COOTBeT- 


CTBYIOWLHMH MarHMravloreHaJIKHJIaMH UW OUHILEHbI Ha KOJIOHKE (BbICOKOKHNALLHe 


B BaKkyyMe). 

Bopuas Kuciora — XHMMYeCKM 4MCTHI MpenapaT, U3MebYaacb B TOHKMH 
MOPOWOK HW BbICYIWIMBalacb Ha, XJIOPHCTbIM KaJIbILMeM. 

Tanorenugbl KoOasbTa, HUKeIA, NalwaluaA MW WwiaTHHbl — YACTbIe Mpenaparhl, 
TULATeJIbHO OOC3BO2XKEHHbIC 10 OOmeH MeTOAHKe (7). 

Auaanus. Bop Bs tpuc(rpHankun(apua)cuiunl)Oopatax onpelemaca 
B Bie OOPHOH KHCJIOTbI THTPOBAHHeM HaBeCKH BeleCTBa B BOJHO-CNMPTOBOH 
cpele B mpucytcrsun ManHuta 0,2 N pacrsopom KOH (uuquKkatop TuMouOuay). 
Turp pacTBopa weloun OnpesemAsICH MO BOMHO-CIIMpTOBOMy PacTBOpy 4HCTOK 
6OpHOH KHCJOTHI TOM %Ke KOHWeHTpallMH, B KOTOPOH MpeBapuTebHO ONpeeA- 
JIOCb (BECOBOM MeTOJOM) cosepxKaHue OopHoro aHrHuypHsa. 

Kpemuuit ompeyeiancad Mo pa3HOCTH M43 CYMMbI OKHCIOB KpeMHHA UM Copa, 
oOpa3ylOuJHXCA Mp MUHepamM3allMH HaBeCKH BeLeCTBa CMeCbIO O/IeyMa C KOHL. 
a3OTHOH KUCOTOH, C MOCTeELYIOULUM MpOKaJIMBaHHeM OKHC/IOB Ip TeMMepaType 
900—950° (°). 

TunuunHbh CHHTeC3 TPUHCIITHAAUH30AMHUACHANHA) - 
6oparta. Cmecb 34 r (0,17 r-mona) sTHIQu-u30-aMHscHaaHa, 3,1 r (0,05 
r-MOuIA) OpToOGopHol KucsoTH u 0,1 r (0,0077 r-mMowsa) 6esBoZHOrO XJOpuCcTOrO 
HMKeIA HarpeBalacb JO MOHOTO MpekpallleHHA BbIeeHHA BOOpOa (47 MuH.) 
mpH Temnepatype 110—120°. Ileperonka peakuMoHHOH cMecnH Janta 31,3 r 
Tpuc(STHIM-H30-aMnICHIM)Oopata c T. Kun. 296—300°/11 mM, T. e. 95% 
oT Teoperuyeckoro. Ilocme BTOpHYHOH MeperoHKH TPHC(STHJIH-H380-aMHJICHJIM) 
GopaT uMes T. Kum. 297—298°/11 mM; GP U,81515 et 4460, 


Inewnerton O49 Bh Wh eM Oe Sh Ue A 
C3¢Hg1Sis03B. Brruncueno %: B 1,65; Si WZ) ce 


CuuTesbl Apyrux Tpuc(Tpvankua(apun)cumun)6opaToB MpoBOMIMCb aHa- 
JOFHYHO Tpesbiyyuemy mpH Temmeparype 100—130° u MomapHom § coorTHoO- 
meHun R;SiH:(OH)s3: B: MX pasuom 0,17 : 0,05 : 0,0077. 


VacrutyT xuMuuM cHuIMKaTOB Toerynuso 
AkajlemuuH HayK CCCP 29 V 1958 


UHTHPOBAHHAA JIMTEPATYPA 


1 US Pat 2440101 (1948). 2 E. Wiberg, U. Kriierke, Zs. Naturforsch., 8b, 609 
(1953). F. Henglein, R. Hang, K. Scheinost, Makromol: Cham., 15) 177 
(1955);" Chimia, 9, 1871(1955).*'M. T: Bopou kos, BH!) 310 Hittin) OKOXK 27) 
1476 (1957). ° 6B. H. Toaros,10.H.Xyqzo6un,H. 1. Xaputonos, Mss. AH 
CCCP; OXH,.1958,, 113. .° Bb. Hi lo. 11.0.8, UX 2). nro Bom, bh. -E.. lays. 
Ba, JO. MW. X yqo6unu, KOX, 28,8. 10 (1958). *710.B. Kapakun, H.W. Aunre- 
10 8B, Unctble xuMuyeckve peakTuBbl, M., 1955. 
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XHMH ff 


Yuaex-Koppecnonyent AH CCCP B. B. KOPLIAK, K. K. MO3FOBA u M, A. WIKOJIMHA* 


O NOJIYYEHHM MPHBUTbIX CONOJIMMEPOB NOJIMAMMOB 
C BHHWJIbDHbIMH MOHOMEPAMY 


IIpusutbie conoruMepbl B MoceqHee BPeEMA Hava NpHBJeKaTb Bce OosbLee 
BHUMaHHe HCClefloBaTeeH Ouaroyapsa HOBbIM CHHTCETHYeCCKHMM BO3MOXKHOCTAM, 
KOTOpble OHH OTKpbIBaloT. MmMepryt u Mapx (') ony6muKoBanu 0630p pador mo 
NOWYYeCHHIO MPHBUTHIX HM OOK-CONOMMMePOB Pa3JIMUHbIMM MeTOsamu. Bee mper- 
MOXKEHHbIC VIA STOH We CNocoObl MPHTOAH!, OLHAKO, JIMUIb WIA MpuBuBaHuA 
K NOJIMMepaM, HaXOJALIHMCA B PaCTBOPCHHOM COCTOAHHH; HCKJIOUCHHeM ABIAeT- 
eH cmocoO, paspaOoranupt Wanupo (*) u ocHOBaHHbIM Ha WpesBapuTebHOM Jeli- 
CTBHM Ha NOJIMMep MPOHHKalOUINX H3JYYeHHH, MPMBOAAWLeEM K PacCuelJIeHHIO 
MOJIEKYJI HW OOpas0BaHHtO0 CBOOOJHHIX Makpopayukauos. IIpu Bcex 3Tux cnocobax 
B OOJIbUIMHCTBe CJIY4aeB HMeeT MECTO OMHOBPeMeHHOe OOPas0BaHHe MPHBUTHIX 
A OOK-COMOJIUMepoB. 

Mb nonbitaucb paspa6oTaTb cnocoO NOwyYeHuA MpHBUTbIX COMOMMMepoB, 
KOTOPbIM He MPHBOLN Obl K OJHOBPeCMeHHOMY OOPa30BaHHI0 OJIOK-COMOJIMMePoB. 
5 STO WesbO UCXOJHbIe NOMMAMUAbI NOABeprasiucb WeHCTBUIO O30HA HK 3aTeM OO- 
DaOaTHIBaJIHCb BHHWJIbHbIMH MOHOMepaMH — CTHPOJIOM WJM MeTHJIMeTaKpHa- 
rom. B pe3ysibTaTe 9TOFO Ha NOBEPXHOCTH NOHaMua MpoucxoAns0 OOpasoBaHHe 
SOA MPHBUTOrO CoOmMouuMepa. 

CuHauaa MbI MpOBepHIM BJIMAHMEe O80HA Ha MOMMaMUAbI. C sTOM WeIbIO KaNpo- 
10Bad WIeHKa MofBeprasacb JeHCTBHIO O380Ha PpasJIMUHOe BpeMA, OT 2 MHH. LO 
) uac., H 3aTEM H3MeEPHAVJIHCb e€€ CBOMCTBA. 

TlomyyeHHble pe3yuIbTaTbI MpHBeeHb! B Tad. 1. 


ea JUM Iban 


A3MeHeCHHe MeXaHH4eCKHX CBOHCTB OOpasyoB KalpoHa MOcJe OSOHHPpOBaHHA U MOJIMMepHsalHh 
cO cTHposiom (cpeqHHe 3 4 OMbITOB) 


ToT *e o6pasel nocue O30HH- 
VMcxogupllt oOpasel, ToT *%e oOpasey, noeae poBanua H MouMepusauun co 
KampouHa Toone O30HHPOBaHHA cTuposiom (5 aac. mpH 80°) 
TeJbHOCTb 
O30HHpOBaHHA 
Te, o Es o EE o 
133 779 2 MMH. 726 qstcs S 741 818 
733 UTE: Oo MHH. 774 856 740 814 
824 728 10 MHH. 849 738 902 693 
718 870 20 MuH. 787 864 858 714 
718 870 1 uac 5970 682 601 658 
718 870 3 yaca 686 044 672 603 
824 728 6 wac. 667 YA 006 O29 


IIpumeuanue. 3yecb u B Tab6n. 2 E— pasppipHoe yAMHeHHe (%), 0 — paspbiBHaa 
IPOUHOCTH (Kr/CM?). 


* B 9kcnepuMenTaibHol uacTH MpHHuMana yuactne A. II. SaceuKuna. 
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Kak BHO v3 Ta6u. 1, IPH H3MeHEHHH MPOMOJKUTeMbHOCTH O3OHHPOBAaHH! 
CBOMCTBa KalpOHOBOM IIeHKH H3MeHAIOTCA TAKUM OOpa3soM, ITO MaaloT poy 
HOCTb H YWIMHeHHe TIpH pa3spbiBe. OfHAKO HeMpOMOJ2KUTeEMbHOe OSOHHPOBAaHU 
B Teuenue 10—20 Muu. mpakTHyueckH He yxyfllaeT NoKasaTesen MIeHKH, a ark 
HaOOOPOT, MPHBOAMT K HeKOTOPOMY MOBbILeHHIO MeXaHHuecKoH MpOuHOCTH 
MW TOJbKO IPH YBeIMYeHHH MpOMOJKUTeMbHOCTH O3OHHPOBaHHA Jo | uaca u OO 
jlee HaOlrofaeTca Mafenue ee. ) 

VutrepecHo OTMeTHTb, YTO eCIM OOpa3lbI NMoce OS0HHPOBaHHA mporperT: 
HeKoTopoe Bpema (5 uac.), TO CBOMCTBa NOMMepa H3MeHAIOTCA 3aMeTHbIM OOpa 
30M — TOHWKaeTCA paspbIBHas MpouHOcTb uv yAiHHeHNe. Ilienku NMocse O30HH 
PpOBaHHA MpHoOOperaioT CNHOCOGHOCTH BbILeATh HON U3 pacTBopa HokucTorO ka 
JIMA, UTO YKa3bIBaeT Ha IIpHCYTCTBHe B HUX OKHCIMTeeH. 

Tloce O30HHPpOBaHHA WIeHKa TOMellaacb B CTHPOJl H BbIJepKUBaach | 
*KHJLKOM MOHOMepe B TeyeHHe 5 vac. mpu 80° B aTmoctepe a30Ta. SaTeM MVIeHK: 
OTMbIBalaCb KHMAYeCHHeEM B OeH30NIe B TedeHHe | 4Yaca HM 3aTeEM MPOMbIBaJlac 
XOJIOMHBIM O€H30JIOM. | 

O6pa6oTaHHble yKa3aHHbIM OOpa30M IWIeHKH NOABeprasMCb MeXaHHyeckH! 
VCIIbITAHHAM, B Pe3YMbTAaTe KOTOPbIX BbIACHHJIOCb, YTO HX MeXaHNyecKaA MpoY 
HOCTb OOBIMHO HECKOJIbKO BBIIIIe, JEM HCXOJHbIX, IPH HEMPOOJ2KAUTEJIbHOM O3C 
HUPOBaHHU, HM MpaKTMYeCcKH MaJIO OTMMYAeTCA OT MPOYHOCTH IJIEHOK MOCJe 08 
HMPOBaHHA, Kak 9TO BUAHO U3 Tab. 1. MaxcuMasbHblit NpHBec Noce NOMMeph 
3alluH He mpepbiitat 20%. | 

Jlaee, MbI IpOBeH MOAOOHbIe %e OMBbITbI C MWI€HKAaMH, M3POTOBJICHHbIMH HW 
nommamMuga anu T-669, mpeacrapasioulero conojmuMep, nomyyaempli us E 
KampolakTaMa, YeKCaMeTHJIeHMaMMOHMManununHata uM TeKCaMeTHJIeHHaMMo 
HuHasenanuHata (°). B Ta6n. 2 npuBeweHbI NOJYYeHHbIe pesyJIbTAaTHI. 


Laouwunas2 


Vismenenve MexaHiyeckux CBOMcTB OOpasyoB anya T-669 mocne os0HMpoBaHHa H TO/MMepH 
3allHH CO CTHpOJiom (cpeqHve H3 4 OMbITOB) 


Hcxogupii o6pasen ToT 2%*e oOpasel, Mocae Aes Oe ae 

auuga T-669 Tponosmx«u- O3OHHUPOBaHHA cTHposiom (5 yac. mpu 80°C} 

Te JIbHOCTb —_—_— 

OSOHHpOBaHHA* 

ES o EB fo} is Ss 
685 485 2 MuH. 768 472. 648 470 
494 400 10 muH. 047 389 070 392 
454 400 12 wun. 534 429 651 425 
404 400 15 MuH. hoe 496 328 383 
669 504 4 uaca** 608 087 657 482 
669 504 4 uaca*** 676 064 675 504 
454 400 6 yac. 409 411 23 301 


* CkopocTb mponyckaHua Kucnopoga 80—85 ma/mun. 
** MakcuMaJibHas cKopocTb (140 mv/MuH.). 
*“** MUHHMaJIbHad CKopocTb (40 MJ1/MHH.). 


Kak BQHO u3 Ta6. 2, B ITOM CLy4ae HaGuIOJalach Taka Xe KapTuna, Kal 
MB cily4ae NOMKalposakTaMma. 

Jlanee, HaMM ObWIM U3MepeHbI YACIbHbIe BASKOCTH KaK MCXOMHIX OOpasilo 
MOMaMUOB, Tak HM TeX 2e OOpasiloB Moce OSOHHPOBaHHA UM MOMMMepH3allAn 
Tlomyuenuble ZaHHble mpuBeszeubl B Taz. 3. 

Kak BHO 43 JaHHbIX TaG. 3, NocNe O3OHHpOBaHUA HaGwOMaercs Bospacta 
He Ye€JIbHOW BASKOCTH pacTBopa. Bnecrte c Tem ee Oomee 3HAYHTebHOe BOB 
pacTaHMe BA3KOCTH PacTBOpa HaOJOAaeTCA Noce NOMMepu3allMn O30HHpPO 
BaHHOrO oOOpa3ila MowMamuya. 

B ra6u. 4 npuBesenbl aeMeHTapHble aHaJIM3bl HECKOJIbKUX IIPHBUTHIX COMO 
JIMMepos. 
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al Onie nal 


Vismenenve yyeuIbHO BA3KOCTH (Qy,) OOpasuoB NosMaMHJOB Nocae O30HMpoBaHHA 
NOJIMMepH3auHH (cpeyqHHe u3 4 oMbITOB) 


ven Flo o30- | Tlocne o30-} Tocae | Mocae 030-| Mocue |Mocae 030- | Tocae peal Tlocne 

HHpOB, | nNowH- , S : i i 
mnponamss] 2'tm: atcpws-| “Shnae” | wcpaa: | "ace | acre, | Beast | Let 
Kanpou | 0,538 | 0,599 jon 0,704 |0,740 | 0,739 |0,785 |0,622 | 0,491 
Anny T-669 0,465 — = 0,549 |0,635 — — |0,637 | 0,774 


Ta6Omuna 4 


Vismenenne QJICMCHTAPHOrO COCTaBa o6pa3loB MOJIMAMHOB MOCJIC OSOHMPOBaHHA HU 


NOJIMMe p H3allHu 
Jlo o30HupoBaHHAa n at 
Ilocne o30- | Ilocme no- rs Tae Tlocane o8o0- | Tlocate no- hei 
Tlnenka HupoBanna | tuMepusa-| “xony, | HHPOBanus | THMepusa- XOH 
BHIY., % HaHy., % | 5 MuH., % uHH, % (cpenH.) HeuaceYG WH, % (cpeqH.) 
Kanpou CB ME |G yA OS} | COBB. |G ess | Pty | CAAA AE G9) Ball AB) 055 
lal) (G10) |) 1St SEO || IEP OSO || let GGA H 9,64) H 9,14 
Nae Te eNA2Z AS IND AZaa IN aos NW S38 IN POT 
Anny T-669 | C 64,96 | C 63,94 | C 64,53 | C 65,63 S3h I E64s267 € 70886e | 242 
is FOF OG EO 68) |S ELEO SOOM Ene O75 ee Se sel Che ag 
N. 11,65, | N 44,46 | N 12,09. | N 44.05 N44,57 | N 9,56 


Jlanee MbI MpOBOAHIM ONbITHI C IPHBUBaHHeM K MOMaMU_aM MeTHJIMeTaKpH- 
alata, KOTOpbIM Tak?Ke JlaBaJI COOTBeETCTBYIONIME NPHBUTbIe COMOJMMepEl. 

Ha ocHOBaHHH MOJIYYeEHHIX JaHHbIX MOXKHO CeaTb BbIBOL, YTO B Pe3yJIbTATe 
NPHHATOH HaMH Mpolleypbl MPOUCXOANT OOpasoBaHUe COA MOMMCTUPOMa JIN 
NOJIMMeETHJIMeTakpulaTa, KOTOPbIM, MO-BHAMMOMY, HaXOJHTCA Ha MOBepXHOCTH 
IWJI€HKH WJIM BOJIOKHa MOMaMUJla MW CBA3AH C HAM XHMMUeCKUMH CBA3SMH. B 9TOM 
ciy4ae, OYeBHAHO, HMeeT MeCTO OOpa30BaHHe MOJIeKYJ MpHBUTOrO CoMmomHMepa 
MIPe€HMYULeCTBEHHO B MOBEPXHOCTHOM CJI0e NOMMaMH Ja: NPHBUTOH COM He yBe- 
JMUMBaeTCA HEOrpaHHveHHO,— OH He MpespiiutaeT 20 Bec.%. []pu stom mpoucxo- 
UT U3MeHeEHHe MOBePXHOCTHBIX CBOHMCTB NOWMaMV a, YTO HAXOAMT CBOe BbIparke- 
He B YXYAUICHHM CMauHMBaeMOCTH TwIeHKH cmMpToM. IIpuBuroh nomMaMuy aHUy 
T-669 repser CnOCcOOHOCTh NOJHOCTbIO pacTBOpATECA B cnupTe. M3menserca TaK- 
Ke HECKOJbKO PaCTBOPHMOCTb B Kpesoule HW PopMaMue. 

Moxuo [yMaTb, YTO peakIHA MpoTeKaeT cuieLyOUlHM OOpasom: 


O, RCH=CH, 
— (CH2),, — CONH — (CH), — ——— —(CH2), —CO— : — (CH), — ————-> 
OOH 
—-+ — (CHp),, — CO— N —(CH2), — 
OCHy==¢H= 
| 
R 


OuepngHO, CHauaa MpoucxoqUT oOpa30BaHve MepeKHCHBIX CoeMHeHHH 10 
AaMHJHbIM PpymnaM noMamMuya, a 3aTeM Ha 9TH MepeKHCHble Tpymnbl MpHcoesu- 
HAIOTCA MOJICKYJIbI BUHWJIbHOrO MOHOMeEpa. 


Vactutyt 2emenxToopranHyeckux CcoeqMHeHHi Tloctymuuo 
Akajlemunu Hayk CCCP 19 VI 1958 


HWMTHPOBAHHAA JIMTEPATYPA 


1B.H. Immergut, H. Mark, Makromol. Chem., 18,19, 322 (1956). ® A.Cha- 
piro, J. Polym. Sci., 29 321, (1958). *®B.B.Kopmak, T.M.®pyuse, JAH, 

97, 675 (1954). 
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10. B. MOPAUEBCKHM u E. H. ETOPOBA 


O PACTBOPAX KPEMHEBOHM KHCJIOTbI B AL[ETOHE 


(ITpedcmaeaeno axademuxom C. H. Boaodxoeusem 2 VI 1958) 
| 

B mutTepaType MMeIOTCA JIMUIb OTCJIbHbIC YKaSaHHA Ha BOSMOXKHOCTb U3BJe- 
YCHHA KPCMHEBOH KHCJIOTbI NOJAPHbIMM OPraHHYeCKHMU COeAMHEHUAMH (*,”).. 
B ocnose 9Toro mpollecca JI@exKHT OOpa30BaHve KOMMJICKCOB KPeMHeBOH KHCJIOTHI} 
C OpraHHyecKHMH COeMHeEHHAMH ONpeseseHHoro Tuna. J[aHHbIe 0 BOSMOXKHOCTH | 
9KCTParMpOBaHHA KPeMHEBOM KUHCJIOTbI alkeTOHOM H3 BOJHbIX PaCTBOPOB B JIMTe- 
paType OTCyTCTBYWT. 

B cBa3v C TeXHHYeCKOH 3afaveH M3bICKAaHHA MYTH NoWyYeHUA BOcTaTOUHO 
YCTOHYMBbIX H KOHICHTPHUPOBaHHbIX PaCTBOPOB KPe€MHEBOH KUCJIOTbI, KOTOPBIe! 
MOrJIH Obl CJLYKUTb CBASYIOULMM MAaTepHaJIOM WIA M3rOTOBJICHHA OFHeYMOPHbIxX 
NOKPbITHH, IPHMeHACMBIX IIPH MPOMSBOACTBE JIMTbA MO BbITIaBJIACMbIM MOJe@J1AM, 
W3yYYeHa BO3MOXKHOCTh MOJYYeHHA PaCTBOPOB KPe€MHeEBOH KUCJIOTbI B alleTOHe 
WM CBOHCTBa 93THX pacTBopoB. AlleToH Obll BbIOpaH Kak HaHOosee JOCTYMHbIM 
opraHnuecknHH pacTBopuTeb, OOMaatoulMuH JOCTaTOUHO BbICOKOH JIeTYYeCTHIO. 

Jia MOWYYeHHA alleTOHOBOTO pacTBOPa KPeMHEBOH KUCJIOTbI MCXOJHbIM Ma- 
TepHasIOM CJIY*KUIO X2usKoe cTrekso. [locne Helitpanusaluu ero CepHOK KuCIO- 
TOH, MpOW3BeMeHHOH Cc TaKMM paCueTOM, UTOObI KUCIOTHOCTh OTBeYyata 0,1— 
0,2 N, a Temnepatypa He mpesbilliana 18°, pacTBop CMelIMBaJICA C PaBHbIM OObe- 
MOM alleTOHa MH MpOH3BOAMIOCb BbICaIMBaHHe NMOBapeHHoOH cosbt1o. Ilocae pac- 
CaMBaHWA alleTOHOBbIN COM MOT ObITb JerKO OTeeH OT BOJHOTO CJION. 

TlonyueHHbli TakuM O6pa30M alleTOHOBbIi pacTBop 3aks04an 11—12 Bec. % 
SiOz. Coepxkahve KPeMHEBOM KUCJIOTbI B AaLLETOHOBOM PacTBOpe 3aBHCeNO B OC-. 
HOBHOM OT OObeMa alleTOHa, B3ATOrO [WIA IKCTParMpoBaHHua. YMeHbINeHHeM 
OObeEMa MOXKHO NOBBICHTb COMep2KaHhe KPeCMHEBOH KUMCJIOTHI B AlILeTOHOBOM paCTBO- 
pe fo 18—19% SiOz. Ycrotunpoctb nomyuaemblx alleTOHOBbIX paCTBOPOB 
YMeHbIUaeTCH C YBeIMYCHHEM KOHILCHTPallMH KPe€MHeBOH KHCJOTHI; moO Mepe 
CTOAHHA pacTBOpOB HaOwlOfaJicA Mpollecc reneoOpa3s0BaHunA. PacrBopbl c co- 
epxkaHvem Jo 12% MoraH COXpaHATbCA B TeYeHHE HECKOJIbKHX MeCALeB 6e3 
BHAMMbIX H3MeHeHHH, B TO BPCMA Kak B pacTBOpax, codepxapuux 18—19% 
SiOz, reib NoABIAJICA yxKe Yepes 2 Hedemu. TnorHocTb alleTOHOBbIX PacTBOPOB. 
BO3pacTaia C YBeJIMYeHHeEM KOHILeEHTPalMW KPe€MHeEBOH KUCOTH, H Wa 18—. 
19% pacrBopoB ova mpesbiiata 1,0; ofHakO npaMoH mponoplMoHambHocTH 
Mey MJIOTHOCTbIO pacTBOpa HM COMep%xKaHHeM KPeCMHEBOH KUCJIOTLI B HEM He 
HaOsOalocb. 

AlleTOH H3BuIeKaeT KPeMHEBYIO KUCJIOTY, B Pas/MUHOM CreneHu nomHMepH30- 
BaHHy10. IlomumMepn3alua KpeMHeBOM KUCJIOTHI pOMO2KaeTCA HM B CaMOM alle- 
TOHOBOM pacTBope. EcrecrBeHHo Oblvio NpemonaraTb, YTO YeM MeHee NOMMMEpH- 
30BaHa KPeCMHeBaA KUCJIOTa B BOJHOM pacTBope Nepel IKCTParMpoBaHHeM, TEM 
Ooee YCTOHYMBbIM JOKeH ObITb alleroHosBEIi pactBop. OnbiT nowHocTbIO Mos- 
TBepKaeT 2TO NOMOReHMe. CKOPOCTh NOMMMepH3allMH KPeMHEBOM KUCJIOTHI 
B BOJHbIX PacTBOpaX HaHMeHbIUad mpH pH 1—2; sto oOcToxTenbcTBO u OOyc- 
NOBHO BbIOOP KUCJIOTHOCTH HelTpaIM30BaHHOrO pacTBopa. 

OnbiT noka3ail, UTO CyMLeCTBeHHOe 3HateHHe AA MOJYYeHHA YCTOHYHBOTO 
alleTOHOBOrO PaCTBOpa KPeMHEBOM KHCJOTHI HMeeT MPOOJKUTEIbHOCT CONPH- 
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KOCHOBCHHA BOAHOTO pacTBOPa KPeCMHEBOH KHCJIOTHI C alLeTOHOM; JIA MOsyYeHHA 
yCTOHUMBBIX PpacTBOpoB HeoOxo,HMo 3 — 5-MMHyTHOe MeXxaHMuecKoe mepeme- 
IWMBaHHe BOJHOrO pacTBopa Cc alleToHoM. JlabHelilee yBemuyeHHe NPOMO/KU- 
TEJIbHOCTH S9KCTParHpoBaHHA BeeT JIMUIb K HeEOOJIbINOMY MOBbILIeCHHIO KOHILeEHT- 
pallu KPeMHeEBOH KHCJIOTbI, HW, BMeCTe C TeM, K YMCHbINeHHIO yCTOHYMBOCTH 
pacrBopa. AlleroHopble pacTBOpbl KPe€MHEBOM KUCJIOTH HMeIOT CYLIeCTBeEHHOe 
mpakTuyeckoe 3Hayenne. IIpupoya 9THX PacTBOPOB elle HEMOCTATOUHO BbIACHE- 
Ha WM 3acJlyKuBaeT Ooulee JeTaIbHOrO H3y4eHHA. 


Mucrutyt XHMHU CHJIHKATOB Tloctynuao 


Akajlemuu Hayk CCCP 30 V 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1R.I ler, P.Pinkey, Ind. and Eng. Chem., 11, 1379 (1947). 2? R.I ler, J. Phys. 
Chem., 56, 6, 673 (1952). 
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Axayemuk A. H. HECMESHOB, T. I. TOJICTAA u JI. C. HCAEBA 


CHHTE3 APOMATHUECKHX METAJIJIOOPr AHHYECKHX 
COEJMHEHHA BUCMYTA YEPE3 AHASOCOEAHHEHHSA 


J{o HacTosujero BPeMeHH CHHTe3 MeTaJIJOOpraHHyeckux coeiMHeHHi pas.10- 
XKEHHEM MOPOLWIKAaMM MeTAaJJIOB JIBOMHbIX Ha3OHHeBbIX Cole (MeTO JBOHHbIX 
JMa30HHeBbIX Covel), MpeAIOXKeHHHIM OAHMM H3 Hac (7), Obl OCYMIeCTBIeEH IA 
NOMYYeHHA MeTasMOOpraHuyeckux coennHenui: Hg (?), Tl (*), Sn (*), Pb (4), 
Sb (°), Bi (°°). Baio TakxKe MOKa3aHO, YTO Oosee BbICOKHE BbIXObI MeTAJIJIO-- 
opraHMueckux coequHenul Pb (29,11), Sn 7?) u TI (°) nomyuanucb mpH pass10x%Ke- 
HUM OopodropusoB apusiqua30HHA, a He WBOMHbIX Ma3OHHEBbIX COJIeH C raslore- 
HHOM JaHHoro Metasuia. Pe3yabTaTbl CHHTe3a BHCMYTOPraHHyecKHX cCcoeqH- 
HeHHH, OCYIULECTBJICHHOFO pa3JIO*%KeHHeM WBOHHBIX cole TpexXxJOpHcTorO BUC- 
MYyTa H XJOPHAOB AHasOHHA MesbIO (°), WMHKOBOM MbI/IbIO HJIM MeTaJIJIMYeCKM 
BHCMYTOM (‘~°) ObIIH He BCerla YJOBJeETBOPHTEJbHBI. 

Mecnenya cucTeMaTHyecKH pa3JIO%KeHHe NMOPOWIKaMH MeTAaJJIOB Sopodropuyor. 
AuapusOpomonna, Mbl YCTaHOBHJIM OH3KYIO aHaJOrHIO Pe3YJIbTaTOB STHX pe- 
akWuli (o6pasoBanne MeTaJIJIOOPraHHueCKHX COeMHEHHH) C pesyJIbTaTaMH aHa- 
JIOPHUHBIX peaklH c Gopodropuyzamu apusquasonua. B page cyyuaeB HMeHHO: 
Oopodropudb! WHapHOpOMOHNEB MPHBOAMIM K WYUUIeMy pesyJIbTaTy, YM TaJlo-. 
reHHIbI MapusOpomouna. OO 3ToM MbI COOOMLMM OTeIbHO. B cmyuae pa3sso0xe- 
HHA cojleH udeHHIOPOMOHHA MeTaJJIMYeCKHM BHCMYTOM TPHPeHHIBHCMYT 
MOMYYeH TObKO U3 OopodTopHyza. 

Mbl tepeHecJIM 2TOT OMbIT Ha paslOXKeHHe apUAMas0HHeBbIX Comeh. AHaso- 
rHA TOsTBepdusachb. Pa3snoxeHue OopodropHoB apn {Ma3s0HHeB B alleTOHe 
MOPOWKOM MeTaJIJIHYeCKOrO BHCMYyTa (MOJIYYeHHOrO BbIeeHHeM MeTaJJIa Del- 
CTBHeEM IMHKOBOM TIbWIM Ha alleTOHOBbIN pacTBOp TpexXJIOpHCTOrO BHCMyTa} 
MpHBeO K NOY4eHHIO (Moce MelicTBHA aMMHaka — JMCIpONOpUMOHUpoBaHHe) 
XOPOIUMX BbIXOAOB TpHapuBucMyta (30—50—70%) aia pa3HbIxX apoMaTHue- 
CKHX pasuKayios. Tak Obl NOJYYeHbI: TPHPeHHJIBUCMYT, TPH-N-TOJHJIBUCMYT, 
TPH-O-TOJMBUCMYT, JBYXJIOPHCTHIM TPH-M-TOJIMIBUCMYT, TPH-N-OpomdenusBuc- 
MYT, TDPH-N-xopdeHuBUCMyT,  JBYXJIOPHCTHIM Tpu-n-xNOpdeHusIBUCMYT, 
ABYXJIOPHCTbIA =TPH-N-KapOsTOKCUdeHHIBUCMYT, TPH--3TOKCHPeHHIBUCMYT, 
ABYXJIOPUCTHIM TPH--HATPOPeHHJBUCMYT H ABYXJIOPHCTHIM Tpu-N-HuTpoeHu- 
BHCMYT. 

OTOT MIpHeM CHHTe3a BUCMYTOPraHMyeCKUX COeMHeHHH “epes THas0coeIH- 
HeHHA B HaCTOAMLee BPeMA CuIeLyeT CUMTaTb HaMTyULIMM. Bo3smMoxHoe OObACHE- 
HM€ MeXaHv3Ma peakKIlMH aHo B (1%). 


IKCNeEPHUMeCHTANbBHAA hay (GaP is) 


PeakllMu NpoBOLMIMch B TpexropJioH Kom6e c MemianKol Burra, O6paTHbIM 
XOJIOMWJIbHHKOM MH TEPMOMeTPOM, JOXOAAULHM NO Ha KOJIOBI. 

Metanauueckuh Buemyrt. TlopomKooOpasnpiii Bucmyr Obit 
momyuen JeicrBuem 20 r WHHKOBOH MbiM Ha 60 r TPeXXJOPUucTorO BHUCMYTa 
B alleroue. Ilocae nocexoBaTesbHOTO MPOMbIBAHHA BONO, CoMAHOM KUCOTOL 
(15%), Bogol, cnuprom, adupoM uM BHICYMIMBaHHA Ha BO3yXe BbI-eNeHO 37 TF 
CBe2KEBOCCTAHOBJICHHOPO MeTaJIIMUeCKOrO BHCMYTA. 


614 


Tpudbenuaspucmyr ((CeHs)sBi). K 9,6 r (0,05 MOJIA) Gopotbropuyza 
eHMIAHAas0HHA B 100 Mia cyxoro alleroHa Mp MHTeHCHBHOM MepemeliMBaHuH 
puOapneno 10,5 r (0,05 r-ar.) cpexkenonyyeHHOrO MeTamuuyecKoro BHCMYTa. 
as IOXKEHHE COMM WHa30HHA HaUMHaeTCA Cpa3sy 2%e, a uepes 15 MMH. craHoBuTcA 
ypHbim. Temnepatypa peakuHoHHoh cmecn noyHuMaerca Jo 30—35°. Bo us- 
exKaHve JaJibHeHWero MOBbILIeHHA TeMMepaTypbl peakIMOHad CMeCb OXxsaxK- 
anacb Jo 25°. Eme uepes 15 Muu. BbieieHue a30Ta 3akonyunsocb. Iocne 10- 
[MHYTHOFO NepeMeWIMBaHWA PeaKIMOHHAaA CMeCcb Oba OOpaboTaHa MoOcueoBa- 
eJIbHO 85 MJI KOHIL. pacTBopa amMuaka u 330 ma Bogpl. Ilocue uaca crosHua 
CaOK OTCACbIBaJICA, MPOMbIBaJICA BOOM, BbICYIUMBaJICA Ha BOSYXe MH 9KCT- 
aTUPOBaJICH OeH3SOJIOM B alimapate Coxcmera. OcraTrok mo oTroHKe GeH30ua 
akpucTaMsoBaicA. Bec cbiporo npoxyxKta 5,05 r (69% Teopun). Ocmonenne 
leS3HAYHTeJIbHOe;, MOCMe NepeKPUCTaMIM3aluN U3 ciupTa T. m1. 77—78°. 

Ilo muTepaTypHbIM JaHHbiM: T. nu. 78° (14). 

Tpu-n-tToauaspucmy Tt ((n-CH;CeHa)3Bi). Us 10,3 r (0,05 mona) 
oporopufla n-TomuMMasoHuA u 21 r (0,1 r-ar.) MeranmMuecKoro BHCMyTa B 
OO Mia cyxoro alleroHa B YCJIOBHAX Mpesbiyulero onbira mowyyeHo 4,66 r 
58% Teopuu) CbIporo TpH-n-TomMABUcMyTa. Ilocue nepeKpucTaiusalun v3 
NMpta BbifeneHo 4 r (50% Teopun) BemectBa c T. na. 115—117°. Tlocae propor 
lepeKpuCTalIM3alun u3 cuupta T. na. ero 118—119°. 

Ilo mutTepaTypHbIM WaHHbIM: T. ma. 116—117° (6); 119—120° (8). 

Tpu-oTomuaBucmyT ((o-CH;,C.H,),Bi). W3 10,3 r (0,05 mona) 
opodropryAa o-ToWMIAHasoHHA u 21 r (0,1 r-aT.) MeraumMuecKoro BUCcMyTa 

100 Ma cyxoro alleToHa B YCJIOBHAX CHHTe3a TPHeHHJIBUCMYTAa, HO C 9KCTPak- 
tueH XxJIOpodopMom, MowyyeH Tpu-o-TomMBUcMyT. Ilocue nepekpucTaiu3a- 
(4M ero “3 H-OKTaHa OblwIO BbIMeNeHO 4,28 r (54% Teopun) BeulecTBa C T. MI. 
25—130°. Ilocne mepexkpuctanau3aluu u3 adc. MeTusOBoro cmupTa T. MJ. 
:30—131°. 

) Ilo muTepaTypHbIM JaHHbIM: T. mu. 130—131° (8). 

Ly Halineno % :C 52,24; 52,38; H 4,48; 4,47 

) C21HeBi. BaruvcneHo % :C 52,28 H 4,41 
TpunasToKcugmgenpuaBucmytT  ((a-C,H;O0C.H;),Bi). 11,8 r 
0,05 mona) 6opodropuga n-asToKcuennssuas0nHuA B 100 Ma cyxoro alleToua 
yasnaranucb 24 r (0,11 r-aT.) MeTamsmM4ueckoro BHCMYTa B YCJOBHAX MpebiLly- 
nero ompita. Ilocuie nepeKpucTamu3alNu “3 CMecH CHupta Cc 9PUPOM NowyUeHO: 
2,54 r (27% Teopun) Tpu-n-asTOKcHeHuBUcMyTa c T. nu. 86—87°. IIpu nocae- 
lyloujeHi mepeKpucTasusaluu u3 aOc. MeTHJIOBOrO CMMpTa BeUleCTBO HMeJIO: 
>, mi. 87—88°. 

Tlo muteparypHbim JaHHpm: T. mi. 73° (1). 

Hatieno % :C 50,40; 50,51; H 4,80; 4,85 
CogHo,BiOs. BrruuceHo % :C 50,35; H 4,795 


Tpu-nr-Opom@eunuaspucmyT ((a-BrCeH,)3Bi). U3 13,5 r (0,05 Mo- 
1A) Gopodropuga n-6pomenusquasonna u 16 r (0,08 r-ar.) Merasmuueckoro 
3ucMyTa B 100 Ma cyxoro alleToHa B YCJIOBHAX Mpefbiqyulero onbita Cc NpesBa- 
IUTEJIbHBIM HarpeBaHHeM PpeaKIUMOHHOM CMecH ObIIO BbIAeeHO (Mocde NepeKpH- 
TalIusaluu U3 CMeCH A-OKTaHa c xsopotopmom) 4,42 r (40% Teopun) TpH-n- 
Spomenuupucmyta c T. na. 125—130°. Iocne nepekpucramiusayun u3 cMec 
WleTOHa Cc 9THMalleTaTOM Momyueno 3,45 r (31% Teopun) BemlecTBa c T. HI. 140— 
142°. Tlocneqyroujat nepekpucTaniMsaluA 3 STUMalleTaTa Jala Tpu-n-Opom- 
peuuipucmyt c T. mut. 147—148°. 

Ilo murepaTypHbIM WaHHEM: 7. mi. 148—149° (°). 

Tpu-n-xnopdenuasucmyT ((a-ClCsH,),Bi). Us 11,3 r (0,05 moss) 
Jopopropuya n-xmophexunquasonua u 14 r (0,07 r-ar.) MerasMueckoro 
3HCMytTa B 100 Mi cyxoro alleToHa B YCJIOBHAX CHHTe3a TPu-/-6poM@eHuJIBUC- 
“yTa nlouyueHo (nocie AByKpaTHOH MepeKpucTaIMsalun U3 CMecH Xsopocop- 
“a c staHosnom (1 : 1)) 2,84 r (31% Teopun) Tpu-n-xmopPeHusBUCMYyTa C T. I. 
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: 
100—102°. Tlocae nepekpucrammu3altud M3 CMeCH H-OKTaHa HU XsOpotopmé 
T. mat. BeutectBa 115—116°. | 

Tlo murepaTypHbim JaHHpm: T. mt. 116° (38). | 

Cmoumncrplit ocTaToK Mmocwle BbIeIeHHA OCHOBHOrO NpOAykKTa peakUHH pac 
TBOPeH B XsOpotpopMe, M Yepe3 OXwaxKaeMbIit CHeroM pacTBOp MpomycKascs 
B Teuenue 15 Mn. xsiop. OcraroK mo ucnapeHHu XopodopMa MepeKpHcTaIH30: 
BaH M3 CMecH H-oKTaHa u Xuopodopma. IlomyueHo 1,74 r (17% Teopuu) ABY) 
XJIOPUCTOrO Tpu-n-xoOppenuiBucmyta c T. na. 148—150°. Hlocae propou mepe: 
KPHCTaMMSallMH M3 TeX x%Ke pacrBopuTened T. m1. 170°. 

Ilo muteparypHbim fanupm: T. nat. 141° 7%), 170° (2%). 

epyxmopuctudl tpumtToauaBpucmyT ((m-CH;CeHy)sBiCl,)} 
20,6 r (0,1 Moms) Oopotropuda M-TOJMAHa3OHHA pa3JIOX%KeHO B YCJIOBHUAX CHHTE3é 
Tpu-o-TomMsBucMyTa 21 r (0,1 r-aT.) MeramMueckoro BucMyTa. IIpoqyKT peakiHE 
H3B/Ie4eH XJIOPOPOPMOM, a B XJOPOPOPMeHHbIM PacTBOP IIPH OXJaKMeHHH MPO) 
mycKaica XOp. SakpHCTa/IM30BaBLUINcA MO UcCMapeHHU XsOpotopMa OcTaTOF 
MepeKPUCTaIM30BaH H3 H-OKTaHa; Bec ero 6,8 r (37% Teopun), T. na. 144— 
147°. Ilocne AByKpaTHOH MepeKpUCTaJIIH3alH M3 N-OKTaHa, a 3aTeM M3 CMMPTé 
IBYXJIOPHCTbIM ~TPH-M-TOMMIBUCMYT MiaBuTcA mpu 151—153°. 

Ilo murepaTypHbIM WaHHbIM: T. mM. 132—133° (#). 


Hatigeno: % C 45,35; 45,44; H 3,65; 3,83 
Ca:HeBiCle. BrruncaeHo: % C 45,58; 3,83 


Aeyxamopucthht TpunKapOsTOKcCHuPeHUABUCMY) 
((n-C; H;0COC,.H,)3BiCl,). 13,5 r (0,05 Mona) 6opodropuga n-KapOsToKcude! 
HMI4Ha30HHA B 100 Mi cyxoro alleroHa OblIO pa3JIOX%KeHO B BDIILMCOMMCaHHbi® 
yenopuax 12 r (0,06 r-aT.) MeTanmuueckoro BUCMyTa. XJJOpopopMeHHbIH pac 
TBOp Mocle MpolnycKaHuA XIOpa ynapeH AO MHHHMaJIbHOrO OObeMAa, UH H3 Herd 
MpHOaBsleHHeM Tpex-, YeTbIPeXKPaTHOTO OObeMa CMMDTa BbICaKeHO 3,9 r (29% 
TeOpHH) CbIPoro ABYXJOpucToro Tpu-N-KapOsToKcudeHusBucmytTa. Ilocme mepe 
KPHCTaJJIH3aWHH W3 CMeCH H-OKTaHa C 9STHJIalleTaTOM BbifeneHo 2,75 r (20% 
TeOpHH) BeulecTBa c T. nw. 134—137°. Tocnexyioulas AByKpaTHad MepeKpucrauj} 
JIM3allMA H3 TeX %Ke pacTBopHTeeH Jaa AByYXJIOPHCTbIM Tpu-N-KapOsToOKcude? 
HHJIBHCMYT c T. mu. 138—139°. | 


Halineno %: C 44,83; 44,91; H 3,68; 3,78 
Co7He7BiClzOg. BrruncneHo %: C 44,60; Bh aie 


ra 


Aspyxmopuctunut TPH-AHUTPOMPeCHHABUCMYT (ni 
NO.C.H,)3BiCl.). W3 12 r (0,05 Moma) 6opocbropuga n-nurpobenuiquasoHun # 
23 r (0,11 r-ar.) MeraimMuecKoro BUCMYTa B YCIOBHAX CHHTe3a ByXOpucTord 
Tpu-n-KapOoToKcHpenuBucMyTa momyueHo 0,8 r (5,5% Teopun) cbIporo By 
XJIOpucToro TpH-n-HUuTpodenusBucmyta. Ilocme nepekpucTalIu3aluH u3 cMecH 
alleToHa CO CMMpToM T. Tw. 160—161° (pa3..). 


Hatiqeno %: N 6,31; 6,37 
CigHi2BiClaN3sOg. Bpruncaeno %: N 6,5 


Asyxnopucrh Tpu-mHuTpodbenuaBucmyrT ((m-NO2CgHa)s} 
-BiCle). K 18r (0,075 moss) 6opobropuya m-HuTpobeHusguazonua B 150 Ma cy) 
xoro alleroHa mpHOapneno 34 r (0,16 r-ar.) Meramuueckoro Bucmyta. Ha xo} 
JoWe peakUuA UeT BANIO, MOSTOMY PeakIMOHHad CMeCb HarpeBalach B TeueHHE 
2 uac. Ao 50—56°. Jlanbuelimiaa o6pa6orKa MpoBosuach Kak B MpeAbILyuLeN 
obite, Ceiporo AByxsopuceroro TPH-M-HUTpOeHuIBUCMYTa ObWIO BbILeTeHd 
3,7 r (26% Teopun). Tlocne neyKpaTHoit lepeKpuCcTanusallud v3 9THMALLe: 
Tata WH Xopodopma T. ma. 131—132°. | 
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Ilo mureparypHbiM JaHHbIM: T. m1. 132—134° (18)*, 


Hafiqeno %: C 33,50; 33,43; H 2,08; 2,04; N 6,48 


CigHi2BiClzNsO¢. Brunceno %: C 33,47 lel al tive N 6,50 
VucrutyT semeHToopranHuyeckux coeqMHeHHit Toctynuso 
Akaylemuu Hayk CCCP 30 Vi 1958 


Mockosckult rocyfzapcTBeHubiii yHuBepcurer 
um. M. B. Jlomonocosa 
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* Bnepsble JByXJOpucTEIt Tpu-40-HATpoeHHBACMYT 6b Nomyyen Cynuvesckum uw Ajam- 
com ('®) u3 JMHUTpaTa TpH-M-HHTpoeHHABHCMyTa, HO aBTOpBl} OW1HGodHO cuHT alli ero JBy- 
XJIOpHCTbIM TpH-N-HATpoteHHABHCMyTOM. Tlo3qHee Poprenzepy (1°) yqanocb eae 4TO HC- 
XOJHbIli JMHUTpaT MMeeT MeTa-cTpoeHHe. Haul MeToA NoATBepxAaeT TOUKy 3peHHA MopaeHjepa. 
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Jloxxagttr AKangemun. wayk CCCP 
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XHMH f 


Unen-Koppecnonyent AH CCCP I. A. PASYBAEB, JI, M, BOBHHOBA x B. C. ST JIM 


MOJIYYEHHE WH CBOMCTBA HEKOTOPDbIX 
TPHXJIOPTHTAHAJIKOKCH-COEMHHEHHM C BTOPHUHbIMK 
VW TPETHUHbIMM AJIKWJIbHbBIMM PPYNMWAMH 


3a nocneqHee BPeMA B3HAUHTebHO BOSPpoc MHTepec K THTAHOPraHHyeCKMN 
COCJMHEHHAM, KAK BOSMOXKHBIM MPOMeXKYTOUHHIM IpOAYKTaM peakUHu TPuaKHI- 
aJIIOMHHHA C UeTHIPEXXJIOPHCTbIM THTAHOM, KOTOPbIe, 10 MHe€HHIO HeKOTOPbD 

aBTopos (!), ABAAIOTCH MHMUMaTOopaMu MomMMepH3allnu oneduHos. Metores 
yKa3aHHA Ha NOWYYeHue AKTHBHBIX KATAJIMTHYCCKUX CHCTEM, COJep*Kalux opra 
HHYeCKHe COCIMHEHUA THTaHa, WIA NOJMMepH3alluu one@uHos Ce): 

Harra c corp. (*) HccmeqoBaHO BJIMAHMe Ha AKTHBHOCTb KaTaJIM3aTopa Llur 
uepa 3amMeHbt B TiCl, xsopa Ha aJIKOKCHJIbHbIe FTpynNbl MH NOMYYeH AKTHBHDI 
KaTa/lM3aTOp JIA NOJMMepHsalun omecdHHOB NyTeM HaHeceHHA Tecan son a 
JlaTa THTaHa Ha aJIIOMOCHJIMKaTHbIM HOCHTeIb B IPHCYTCTBUM Tpu9THaIIOMH HMA) 

B uwacrosmelt paOoTe CuHTe3HpOBaHbl MH H3yYYeHbI CBOHCTBa, B TOM 4HCJ 
KaTaJIMTHueCKad AKTHBHOCTb JIA MOJIMMepH3alHH OJIeEPHHOB, HEKOTOPbIX CO 
eMHeHHi THTaHa Tuna TiClsOR, rae R — propnunad wan TpeTHuHad rpynna 
KOTOPHle, B OTIHUMe OT XOPOMIO H3YYCHHIX NOAOOHIX CoequHeHUuH c R-nepBuy 
HbIM OcTaTKOM (5), MasIO H3BeCTHbI B WHTepaType. IlpuH cuHTe3se TpuxXJIOpH30 
polwatTa THTaHa PpaluKasIbHO-OOMeHHOH PeakUueH, OMMCAHHOH B JIMTepaTyp 
(°,“), u3 TiCla u Ti (u-OCsH,)4 6b1n0 Nomy4yeHO HefocTaTOUHO YnCTOe COeMHE 
Hue. Uncrbili, He colepxKamiuh npumeceti u-CsH,OTiCls Obi cuHTesHpoBaH 
u30mponusoBoro ciupTa uM us6nITKa TiCla B pacrBope merpometHoro adpup 
(r. kun. 60—70°), npu Temnepatype oKomo 0°. Bo ppema cuHTe3a H3 pacTBOp 
BbllalasiO HEKOTOPOe KOJIMYeECTBO HepacTBOPUMOLO OCaAKa, KOTOPbIM OTMeMAICH 
(busbTpopanuem. M3 dbuibTpata noce OTTOHKM YaCTH PaCTBOPHTeIA HW OXIA 
JHA BbINalaH KPUCTasIbl YuCTOrO TpuxXMOpH30nponumata TuTaHa. AHano! 
THUHBIM MeTOJOM OblIM NoOyueHbI BTop.-CaH,OTiCls u CgsHiOTiCls, panee ue¢ 
ONHCaHHble B JIMTepaType, 34 HCKJIOUCHHEM TOPO, YTO B aHHOM Cylyuae OTTOHK4 
NeTpOseHHOro Sc:pupa U3 PacTBOpa NPOBOAMAaCcb NO BAKYYMOM pu Temmepary p4 
25—30° WIA YMCHbICHUA PasJOMKeHUA BHILMeCYKasaHHbIX CoequHeHUH (Tabu. 1) 

YcTaHOBJIeHO, TO CHHTe3HPOBaHHble ~THTAaHOpraHuyecKue coequHenHs 
B OTJIHUHE OT NOLOOHBIX CoeQMHeHHH C NePpBMYHbIMM rpynmaMn, HeYCTOMUMBBI 
IIpu crosHMH 43 pacTBOpOB STHX COeAMHEHUL B OeH3OVIe WIM NeTpoMeHHOM Siups 
BbillafaJI OCaOK, MO aHaJIM3y COOTBETCTBYIOWMH XsIopokucn TuTaHa. IIpu xpa 
He€HHH B 3aKPbITOH aMMyJle TBEPALIX MPOLYKTOB TaKKe MPOWCXoOAMIO AX cucrpo 
pasJloxKeHHe C BbIAeeHHEM rasooOpasHbIX COCAMHEHHI H OOpasoBaHveM xXJIOp 
okucu TuTaHa. Jit usyyeHHA mpolecca pactawa MpoBosMso0ch pasiomKeHne 

Tao6muna 1 


Haiigeno, % Boiuucseno, % | 
Bpixog, BuewHutt Tee sts, T 
CoeaquHenne ‘ iB 
% BHA, Cc ie Cl RO Ti | Cl RO 
| 
u-C3H,OTiCls 70—75|Ta6nerku (u3|78—79| 22,50} 49,80] 27,50} 22,45) 49,90 a | 
meTpou. ad.) | 
CBETJIO-2KeI- | 
Toro wWBera | 
BTOp.-CgHgOTiCls 02—d6 To 2xxe 04—56) 21,03] 46,50} 32,0 | 21,05) 46,85} 32 AC 
CoH, OTICly GAZ=ESh ae T5716 4854 (4458. ly — ).48, uh 43,00 al 
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BeEXKEIMPHFOTOBJICHHbIX UMCTHIX penapaToB mpu Temnepatype 45—50° B rTeue- 
ue 15—20 uac. Jo MomHOrO pasOxKeHNA NPOLYKTOB C Y/JaBJMBAHHeM BbIIe- 
ACMBIX Tas00Opa3HbIX MH %KUAKMX coetuHeHu. B cayyae srop.-CaH,OTiCls 
CsHuOTiCls seerenue %wXUAKUX MpPOLyKTOB MpOBOAMIOCh MO BaKyyMOM 
(00—150 mm octaTouHoro Japienua). B pesyibraTre pa3i0xKeHuA coelMHeHHli 
iClsOR (rye R = u-CsH,; srop.-CaH,; CsHu) Opin ngentucbuituposanyl 
NeyIoulwe MpOLYKTI: XJIOPHCTHIM BOROPOA; akuxsopHA; u-CsH,Cl; srop.- 
4H, Cl u CgHuCl, coorpercTBeHHO; XJIOPOKHCH THTaHa MH MpOLYKTHI MOMMepH- 
AIIM ~OuIePHHOB, MpoyuHO acopOupoBaHHble Ha MOBePXHOCTH XJOPOKHCH HM 
Mlb YaCTHYHO OTMbIBaeMbIe PacTBOpUTeleM. BamaHc HO pa3/lOx%eHNIO BbILLIe- 
Ka3aHHbIX THTAHOpraHHuecKHX COeAHHeEHHH mpuBeseH B Ta6n. 2. 


Ta6Oauna 2 
Basiancopanx Ta6.mua oO pasioxKeHHo coenHHeHuli TiC]zOR (rae R=u-C3H,; prop.-CqHy; 


CeHi3) 
IlpomnykTbl passomwKeHHA >>) 
H : NpOMykKTbI 
BeujecTBo uN pc ORn HCl RCl re A : E 
r % ao ig % r % 
-CsH,OTiCls 29,04 | 19,78 | 67,00 |1,85/6,27) 6,14 | 20,80] 1,40 | 4,75) 29,17] 98,82 
22,13 | 14,98 | 67,69 |0,96/4,33) 5,36 | 24,24] 0,81 | 3,66|22,11| 99,92 
24,55 | 16,25] 66,30 |1,75/7,14) 4,98 | 20,35] 1,15 | 4,68| 24,131 98,47 
rop.-CyHyOTiCls | 14,10) 9,68) 68,65 |0,84/5, 96) 1,87 | 13,35| 1,47 |10,44/13,86| 98,40 
15,20] 8,76|57,65 |1,13]7,44] 3,83 | 25,20] 1,39 | 9,15]15,11] 99,44 
gHyOTICls 11,82| 4,88] 41,32 |0,84|7,10] 4,17 |35,27| 0,22 | 1,87] 10,411| 85,56 
23,60 | 10,00 | 42,45 |0,64)2,74|11,24 | 47,66 | 0,13 | 0,56} 22,01] 93,38 
24,13 | 12,45 | 54,65 |4,70)7,05| 9,40 | 38,80] 0,20 | 0,83] 23,75| 98,33 


_ Ilonpirka cHHTesHpoBaTb aHaslOrMuHbIM MeTosoM Tpet.-CaH,OTiCls oKka3a- 
acb HeYyayHOH BCJIeCTBHe HaCTYNMBIUIerO HeEMeVICHHOTO pa3zJIOX%KeHUA Mpo- 
ykKTa, 110 Mepe ero oOpasoBanus, 10 xmopoKucu TuTaHa. V3 pacrsopa Opin 
mere TPeTHUHHIK OYTHJIXJIOPUA HW MOuwHMep n306yTHIEeHA. 

B ra6a. 3 mpuBeyeub! (PU3HKO-XHMMYECKHE CBOMCTBA NPOLYKTOB, NOJYYeCHHbIX 

PH pa3sIOXKeHUU BbIMeCOMMCaHHbIX CoeuHeHUH TuTaHa. B cayuae CeHuOTiCl, 
eKOTOPbI NeOasaHc (TaOm. 2) u 3aHM2xKeHHOe COslepxaHHe XsIOpa B XJIOPOKUCH 
MTaHa (TaO. 3) OObACHAIOTCA TeM, UTO NP M3BIeYeHHHM XKUAKUX MpOAYKTOB 
OJ, BAKYYMOM IIpoucxo_NJO BbIeleHve Hapsxyy c HCl HekoToporo KomMuecTBa 
e€TBIPEXXJIOPHCTOrO THTaHa, KOTOPbIHT KOHJCHCHPOBaJICA BMeCTe C LMKJIO- 
eKCHJIXJIOPUOM M Ob ONpeweneH B BORE Moce MpomplIBKH CgHuCl. 
Ha ocCHOBaHHH BBIJeICHHbIX IPOAYKTOB Ppa3JIOXKCHHA MOXKHO MpeIORKUTh, 
TO N€pBUYHbIM Mpolleccom pacnaya coequHenuit TiClzOR (rae R — propvynpili 
WIM TPe€THUHBIN OCTATOK) ABMIAeTCH OOPas0BaHHe XJIOPOKHCH THTaHa HM palu- 
aJIOB, KOTOPble MOryT JaBaTb onedun uv HCl usu ankuaxsopud. 

B nocaeqyiouux peakWuaAX BO3MOXKHO OOpas0BaHue aJIKHIXJOPHAOB NyTeM 
J{PpOXJIOPHpOBaHHA OePuHOB; c Apyrol CTOPOHb!, HaMUMe B MpOAyKTAaXx pac- 
aja onedunos u HCl moxer cBuyeresIbCTBOBaTb O NpOTeKaHHH OOpaTHOH peak- 
MM — JlervpoxsopupoBaHuaA aKHIxXNOpHyoB. OdOHnapyxXeHHbI MNOMMep, 
YeBHIHO, OOpasyerca B pesyIbTaTe peaKUMH NoMMMepHsaluHn oeduna. 

JA YCTaHOBJIGHHA BO3MOXKHBIX HallpaBJIeHHH MpoTeKaHHA peakIM pac- 
aa Oblla W3y4eHa KaTasIMTHYeCKaA AKTHBHOCTb XJIOPOKMCH THTaHa, Mouy- 
eCHHOH MPH pa3ulOX%KeHHH BHILIeyKa3aHHbIX COeAMHEHHH, B OTHOWIeCHHH ruApo- 
OpupoBaHua ovueduHoB uM JeruyqpoxsopupoBanudA alKkuxiopHzoB. IloKa- 
aHO, 4TO JlaHHoe coesquHeHHe addeKTHBHO KaTaJHM3Hpyer peakliMIo THpo- 
\IOPHPOBaHUA NponMseHa, H300yTHIeHa, WHKMOreKceHa, IPH 9TOM OOpasyioTcA 
OOTBETCTBYIOINME XJIOPHCTHIE aJIKHJIbI C XOPOWIHM BbIXOLOM. OOpaTHad peak- 
IMA — JlerMpoxsOpHpoBaHue aJIKUIXJOPHAOB —B YCJIOBHAX paciaya UCxo]- 
bIX THTAHOpraHHyecKHX cCoeHHeEHHH He IMPOHCXOHT. 
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Ta6Oauua 3 
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@u3HKo-XHMHYeCKad XapaKkTepHCTHKa NpogyKTOB pa3somwenna coequHeHHHt TiCls;OR, rae R—sropwyHad utM TpeTHuHaA rpymna 


posykT nosmumepu3auuH 


XMOpoKuch THTAHA, COCTaB % 
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Mcxoqa 3 MOYYeHHbIX Pe3YyJIbTATO) 
MbI mpesnomaraeM Celyrouly!o cxemy pai 
ylowKeHua coequHeHul TiCl,OR,rge R - 
BTOpHuHad WH TpeTHuHad rpymma: 


TIClp = OR = TOC Ray ee! 


PEER 
Re 


Sees (Rony 


Ilonyuaemai TakKuM MeTOJOM XJIOPOKH¢ 
THTaHa BbI3bIBaeT 3¢:PeKTHBHY!O MOJIMM! 
pu3allMio Mmponusena c OOpas0BaHHeM CM’ 
CH HeMpPeNeIbHbIX YIvIeBOJOPpOOB MOM 
KyaapHoro Beca 86—428 (Temneparyy| 
noMMepu3auun 9O—100°, Bpema 3— 4 41 
ca, BbIXO, momuMepa 95—98%)*, a Tak 
NOJIMMepH3sallHlo H30OyTHIeHa HM CTHPOJI 
ulyulyio MIpuH HH3KUX TeMMepaTypax | 
oOpa30BaHHeM %KUAKUX WIM NoMyTBepy 
mpoxykTos. JlaHHoe coeqMuHeHue ABIAeT 
TaKxKe KaTaIM3aTOpOM JIA HeKOTOP 
peakuuH W@pugzenan — Kpadrca, B 4a 
HOCTH, WIA peakIHH aIKWIMpoBaHHua Oe 
30J1a Oue*HHAaMH C OOpa3s0BaHHeM COOTB 
CTBYIOUIHMX aJIKHIOeH300B. B mpucyTe 
BUH yKa3aHHOro KaTasu3aTopa Opiwio 1p 
BeeHO aJIKWJIMpOBaHHe OeH30J1a ITHJICHO 
IIPOMWJICHOM HW WHKJIOreKCeHOM, B pe3yui 
TaTe ero ObWIH NOMyYeHbI 3ITHIGeH3O 
H30NponHOeH3O UM (eHHJIMKIOreKca 
COOTBETCTBCHHO C HeOObIIOM mpHMec 
WM- MW TPH3aMeUEHHbIX aJIKHJIOeH30/10B. , 
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JI. M. PO3EHBEPI, akanemux A. B. TOMUNHEB, HU. B. YIWAKOBA, WH, C. TEHEX, 
H. H. JIAWIKEBMY, E, M. TEPEHTbEBA u IT. A. HAKUTHHA 


CCJIEMOBAHNE MAPA®HHOBbIX YIJIEBOJOPOAOB KEPOCHHOBOM 
®PAKUMH AKTAWICKOH HE®TH POMALUKUHCKOrO 
MECTOPO)KAEHUS 


Hisyuenve uuqupuyatbHoro cocTaBpa uM cBOLCTB MapacbHHOBbIX yrweBoo- 
OJ0B BbICOKOKHNAMAX (pakUnh HepPTH CBA3aHO C OOJIbILMMH 9KCMepHMeHTab- 
BIMH TPYAHOCTAMH. & 

HanOouiee xopouio u3yy4eH cocTaB MapadHHOBHIX yrvileBOLOPOAOB JerKOKuNA- 
MX (pakuni Hedru (go 150°). M3 uccneqoBannlt MapaduHOBbIX yrseBooOposoB 
€POCHHOBbIX (pak cleyeT yKa3aTb Ha paOoty Poccuun u Jp. (3), BbiqemHB- 
ux u3 Hedrn I lonKa-CutTu HOpMasibuble NapaduHbl OT Cy) NO Cy7 BKJIIOUNTEIbHO 

yucToToh 97—99%. 

X. M. Apemmyse u E. M. Benampuau (7) nonyauan uz cbpakiuuu 200—250° 
OpulicKol HedTu yrueBosoposb Ciz — C,5 c uNCTOTOH BbIIUe 95%. 

A. B. Tomunes, C. C. Hucoutopa u gp. (*) usy4anu cofepxkanne H-napa-) 

MHOB B 205-rpayycHbIX (paKWMAX POMALIKHHCKOFO KepocHHa, BbIeJIeHHbIX: 
epe3 KOMMeKcbI c MoveBHHOH. Tlomyuennbie y3kue (pakUMH HHAMBULYaJIbHbIX: 
TI€BOOPOLOB MO (bu3HKO-XHMHMUeCKHM CBOLCTBaM ObIIM OH3KH K Napadu- 
aM C MpxAMOH Wembio OT Cy HO Cyg. B. T. Hukomnaepa, E. B. Spepepa u gp. (2°) 
bIeIHIH u3 cbpakunn 200—350° pomammknucKoH HedTH A-NapaduHbl oT 
mz — Ceo c unctotoh 90—100%. CofepxaHue Kaxkforo U3 BbIJeJleHHbIX 
TJIe€BOLOpooB coctapsseT Ha pakunto 200—350° oxom0 2% , a oOulee KO- 
‘MueCTBO A-lapaduHoB JocturaeT 16%. 
_ Hacrosmee uccseqopaHue ObluIO NpeANPHHATO C WebIO MOMyYeHHA Kauyect- 
@HHOH WH KOJIMYCCTBEHHOH XapaKTePHCTHKH H-MapaPuHOBbIX YIeBOLOpoOos, 
XOMAWIUX B COCTaB KepocHHoBol dpakuuu (175—300°) akrauickoH Hern po- 
[aluIKHHCKOrO MeCTOPOKJeHHA. 

AKTallcKad HeTb POMAaLIKHHCKOrO MeCTOPOARAeHHA H3 OTJOMKEHUH MeBOHAa 
Muxalinosckoro ropu3onta Do, oroOpanuaa 24 V 1956 r. u3 cKBazkuHbl Ne 94 
ruyOunb 1583—1585,8 M, Obla noxqBeprHyTa OTOCH3HHMBAaHHIO Ha YCTaHOBKe 
HOKpaTHoro ucnapeHus. B qaibHehieM WA NOMYYeHUA AMCTHATOB B Ma- 
‘CHMAJIbHO HeH3Me€HCHHOM Bie Herb, JIMMIeHHaA erkux Ppakuni (Jo 175°), 
bla OOeCCMOIEHA MeTOJOM XOJIOMHOH NeperoHKu, paspadoTaHHbIM B MucruryTe 
epru AH CCCP. OrGensunennas u oOeccMoeHHad HedTb pasroHAacb Ha Ba- 
YYMHoli ycranopke BHMM HIT. Oro6paua Kepocunopaa ppaxuna 175—300" c 
bIXOOM Ha Herb 17,2 Bec. %. : ; 

Tlocue yaaneHua apoMaTH¥ecKuX HM CepHHCTHIX CoeAuHeHUM ancopOuneli Ha 
WMKarese MpoLyKT B KomuuectBe 10,4 Kr Obi nlowpepruyT o6paoorKe MOUECBH- 
of (*). Baio BbieneHo 2,5 Kr yruieBOOpOfOB, B3aHMOMCHCTBYIOUNMX C MONC- 
HOM, YTO CocTaBIAeT Ha MesapoMaTH3UPOBaHHYIO (Ppaklulo 24,3 Bec.%, Ha 
cexoguyio (175—300°) 18,4 Bec.%, Ha HedTb 3,16 pec. %. CBOHCTBa BbIJeJIeH- 
BIX tapatunos: d*? = 0,7639; 7. 3acTbIB. —2°. Ina yRaneHuxA u3 HX H30Me- 
OB MpokyKT oOpabaThIBaica B TeyeHHe 3 4ac. Ha KHMALeH BOMAHOH OaHe M0- 
NeOBAaTebHO ABYMSA, a 3aTeM OLHUM OGbeMoM 100% CepHOH KHCVIOTHI. 
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| 
Tlocue o6pa6orKu MposxyKTa KucOTON Mu yqaneHua u3 Hero 10% H30coeqH 
HeHHii TeMMepaTypa 3aCThIBAHHA MpOAYKTa MOBbICHIach c —2 Jo —0,5°. | 
B yambueiiemM mapaduHbl noxpepramucb YeTKOH pekTudukalluu Ha mi | 
yMuHolt KooHKe. IIpumMecb u30MepoB K H-lapapuHaM KOHTPOJIMpOBaacb pe 
JIOKCHHOM HAMM WBeTHOM KayecTBeHHOM peakiMelt c FeCls uw KsFe(CN)6¢ Ha yruie 


BOLOPOMbI C TPeTHYHEIM YIVIepOMHbIM aTOMOM B MosieKyuie (°). Bce oroOpaHHbl! 


% 
160 
150 
4G 
130 
720 
10 
700 
10 
80 
70 
60 


0 2 40 GC 8 WO 120 U0 160 180 200 220 240 260 280mn 
Guzod Hvopmanbuiia yenebovopoioe | 


Puc. 1 


OCHOBHbIe (pak COfepXasIH COOTBETCTBEHHO HHIMBULYaJIbHble r-napat 
Bble YrvieBOAOpob! Oe3 mpHMecu usocTpyKTyp. IlocmeqHue KOHWeEHTPHpOBaIHe 
B IIPOMeXKYyTOUHBIX (PpakKUHAX, KOTOPble H Japa MOJOMKUTeEIbHY!IO PeakIlus 


IRE ecIney 4) 


; 
Pasronka MapaHHOBbIX yrseBOLOpOAOB akTalicKoro KepocuHa. B3aTo yun pasronKu 231,15_ 


—— 

Bpixoy X-NapapuHoB T. kun., °C mpu 10 mM pt. crt. | 

B Bec. % Kauects. 

@pakunA mutT. qan- | Peakuyna c 

Ben ell au ea soll a areal a SKCN. JaHHble Hple (®) FeCl,* 
ic pocuH | He@tb 
CipHe2 3,47 se a6) OF20" | OF 04 07, 3—97,95 — 
TIpomexyrT. 4 , 64 DO 0,33 | — 07 ,9—74,3 + 
CiiHo. U2) 5,00 ORSSamOrate 74,3 79 —_ 
Ilpomexyr. 4,73 2,04 0,34 — 76—90 ,3 + 
Ci2Ho¢ 20,41 8,83 1,46 | 0,25 Ot SAD) _- 
TIpomexyr. 3,0 ‘N, PAS) | (22h | 92—105,5 + 
CisHo 30,23} 413,07 ZrO inO; oi 105 ,5 106,8 — 
Ilpomexyr. F552 DAS WO a4 1055120), 5 + 
Cy 4H 39 28,46) 12,31 ZO WO, don L220, 0==1 200 7 120),.0 = 
Ilpomexyr. 6,81 2,94 0,48 WOM =A. + 
CisH32 ZA dy-go3s) ||, AML 3} AQ || 0,833 134 135,4 — 
Ilpomexyr. 6,6 2,89 | 0,47 | — 134, 1—147,7 + 
CigH34 22,83 i) ee NOS |) ORS) ARATE Aes 148,7 — 
IIpomexyr. 6,06 2 Ooms OnAo = 148—160 “= +- 
Cy7H3¢6 21,8 9,46 ee Or Onan 160—161 161,5 -- 
Octatok 161,0 |17,54 7,61 — — + 
Tlorepu 7,74 3,36 — — 


ee Munye — peak OTPHIaTeJIbHaA, MJIKOC — peakUWA TlOJIOMKUTeCJIbHAaA. 
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c FeCls. Temneparypa sacrpipaHud MpoMexKyTOUHBIX (pakunii, cHTHIX BMeCTe, 
| Obiia —9°. 
B ra61. 1 uw Ha pue. | Janbl pesybTaTbl pasroHKH Ui BbIXO llapaPuHOBbIX 
| yrulepoqopotos, B Ta. 2 — cBolicrBa HW YHNCTOTa MHAMBHAYAaNbHbIX yreBoo- 
PONoB, BbIJeICHHbIX H3 KePpocHHa akTallicKoH Hern. 

RAG aeone 7 


CocraB M cBolicTBa A-NapapHHoB, BbIAeeHHEIX u3 dpaKHH 170—300° 
Axktamickoli HedTu (cKBaxxuna Ne 94) 


Temn. KpucTaJJHu- 
20 20 5 ee CreneHb wc 
YraesBoxopor dy ae R TOTHI, MO.% 
S aKcn. aUT. [ay- 
Ss W,aHHble* HbIe (°) 
Jlexau 0, 7296 1,4128 | 142 20,8 —29,67 98,48 
Y HyaeKau 0, 7398 1,4178 | 156 286 —25,65 99,70 
Jlonexau 0, 7488 1/4226.) 470 —9,85 —9,60 98,59 
TpyyekaH 0, 7560 1,4268 | 184 —o9,6 —6,0 98,58 
TetpamekaH 0, 7630 41,4299 | 198 +5,2 45). 5 98,81 
Tleutayqekay 0, 7684 fh AVC he | DID +9,7 +9,8 97,833 
TekcayekaH OF 77143 1,4358 | 226 +17,5 +18,15 Oi all 
lenrayekau OEP? | ANS) | BAO) | tel +21,72 95,62 
OctaToK OR 72075 — — +27,5 


* Temnepatypa KpHcTaliM3alnH onpeseAmacbh 10 KPHBBIM IJaBJIeHHA. 
| ** TIpu 40°. 


) KouuuecTBeHHad Ole@HKa YHCTOTHI YrvieBOAOPOAOB MpOH3BOAMaCb Ha OCHO- 
BaHHH TepMOJMHAaMMYeCKOrO aHasiM3a KPHBbIX BpeMA — TeMIepaTypa MvlaBse- 
HHA C HCHONb3OBaHHeM allmapaTypbI HW MeTOAUKH, paspaboTaHHol BMucrutyre 
Heptu AH CCCP (8,”). 

CorsacHo 29TOH MeTowuKe HaBecka OOpa3ua 0,04—0,05 r HarpeBasiacb B 
JMOpasIIOMHHHeBOM OOKe, TeMMepaTypa KOTOPoro MOBbIWalacb C MOCTOAH- 
HoH cKopocrbio 0,3 rpaj/MuH. Jlia nowepxaHHuxA TaKOH CKOpocTH HarpesBa 
IIPHMeHANOCh COTOTHpaTPOHHOe pewe, MpHcMocoGseHHoOe JIA MporpaMMHoro 
peryimMpoBaHua MPH COOTBeTCTBYIOUIMX TeMIlepaTypax B HHTepBale mopsAy- 
Ka 20°. 

B xoge Harpepa O0Ka Cc MoMoulbIo noTeHwHomerpa IITITH-1 usmepssacs 
3. Jl. C. WaTHHO-3010TONAaIIaveBol TepMomapbl, MOMeILeHHOH B HCCTeyeMblit 
oOpasell. 

M3 rpadukop mosyyaeMoli 3aBHCHMOCTH H3MeHeHHA 9. J. C. OT BPeMeHH 
olpeleiasach TeMiepaTypHad TOUKA IaBeHHA OOpasila u BeIMUHHa TeMmepa- 
TYPHOM Mempeccuu, BbISBAHHOM MpHMecbIO, Ha OCHOBAHHM KOTOPOM MpousBosu- 
WaCb OWeHKAa CTeMeCHH YHCTOTHI HCCIeAOBaHHbIX YrvieBOLOpoos. 

Tloka3aHo, 4TO cpeu YyrseBOOPONOB, BbIeICHHbIX C MOMOL[bIO MOYeBHHHI, 
He MeHee 75—80% mpHXOMTCA Ha JOMIO HOpMasbubIX Mapadunos. IIpumensaa 
oOpadorky mpoxyKta 100% cepHol KucnoTol wu YeTKy!o pekTHpukallulo B Baky- 
yMe, MOXKHO JOCTHYb MOMHOrO yaJleHHxA M30MepOB NYTeM KOHWeHTpallun UX 
B HPOM@XKYTOUHHIX (PpakunAx. OcHoBHble %e (pakunu MpescTraprsior cooon 
YNCTbIC HHAMBULYAIbHbIe NapaPHHbl C MPAMOH IelbiO. 

Takum o6pasom, Ha mpumMepe AxKTawickoH Her PomauikuucKoro MeCTO- 
pOxXCHUA MOKa3aHa BO3MOXKHOCTH BbIeeHHA U3 (PpakUuu 175—300° wHduBu- 
WyaJIbHbIX HOPMAJIbHbIX MapatpHHOBbIX yrvieBoLOpoAoB Oe3 MpHMecH H3OCTPyK- 
Typ c uncrotoH 97,2—99,7%. ‘ 

x-IlapatbuHbl B KepocuHoBolt dpakuun 175—300 aKrauicKolt HepTH pac- 
Ipekeratorca ciekyiomumM o6pa30m (B Bec. %): CyotHe22 0,25; CuHea 0,88; 
Br2tlgg 1465 GigHy, 2;16; Crakiso'2,04; Cislse 1202. Giellepn 633; «Cipkiogn D0: 
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Yraesonopompt Cis — Cys cocrapator 50% oT CyMMbI BCeX A-MapaHHOB BO) 


dpakunu 175—300°. 


WUucrutyT neptu Tloctynuo 
Axkajlemuu Hayk CCCP 9 VI 1958 


UMTHPOBAHHAA JIMTEPATYPA 


®. 71. Poccuun, B. Lax. Metiep, A. Ix.Ctpen od, Yraesonoposb Heptu, nep. 
c anra. JI., 1957, ? X.H. Apemugse, E.M.Benamsuan, JAH, 110, N 3, 387 
(1957), 2 A. B. Don wires, CoCo H 1 hbon Top a, P. de © yin KoA An CG yes oktOsBads 
JUAH, 111, Ne 5, 1045 (1956). 471.M.Posen6epr,HW.C.Teunex,N.A.Hukutu- 
H a, Azep6. Hep. xo3., Ne 12, 18 (1953). 5 E.M.TepeutTbesa,JI.M.Po3senOepr, 
Hse: AICCCR) OXA P1957 445" s AC OB. | tonmanes, Ha VWs Jieaimice Bay 
AnxotaimH pa6oT mo XHMHH M TexHOorMM HedTH u rasa 3a 1956 r., M., Wucr. 
Heptu AH CCCP, 1957, ctp. 8. 7 H.W. JI am Kk eB u 4, OneKTpoHHbll perymATop CKOpocTH 
Harpesa AIA TepMHYeCKOFO aHaJiM3a B y3KMX MHTepBasax Temnepatyp, M., 1957. § M. JI. T u- 


auuees,A.B.Uoraucen, KOX, 24, zs. 7, 770 (1950). ® DusuKo-xumMuueckHe CBOKCT- | 


Ba HHIMBUAyaIbHLIX yrviesoZopogor, nog per. M. JI. Tanuyeesa, M.— JI., 1953. 39 B.T.H ue. 


kKomaespa,E.B. 3pepesa, XuM. u TexHON. TonNHBa, Ne 3, 11 (1956). 
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Hornage Akanqemunu nayrx CCCP 
1958, Tom 122, Ne 4 


XHMH Al 


Yaen-koppecnonzent AH CCCP H. HW. WYAMKWH, HW. ©. BEJIbBCKMM 
uP, A. KAPAXAHOB 


O MEXAHH3ME PEAKUWMH KATAJINTHYECKOLO PUAPOPEHOJIN3A - 
®YPAHOBOFO LWHKJIA 


IIpu ucceqopanuu peakiun rugporenonu3a dbypava u ero MpousBo,HbIXx 

Pa3JIMYHBIMH aBTOPaMH CTaBHJICA BOMPOC O EO3MOXHOCTH MpOTeKaHHA STO pe- 
AKIMH Yepes CTaAnioO THAPHPOBaHUA TBOHHBIX CBASeH B WAKE C MOCIeLYIOULHM 
PpacijeneHHemM OOpas0BaBlUeroca TeTparMApodypavoBoro Kouba MO OLHOL U3 
C — O-cBa3elt. OTpulaTebHbIi OTBET Ha STOT BOMIpOC Obl WaH HCCeOBAHHAMH 
CpaBHHTeJIbHOTO FHAporenoH3a PypahHa HU eFO NPOH3BOAHHIX, C OMHOLI CTOPOHE!, 
WM COOTBETCTBYIOUIUX TeTParuAPONPOn3BOAHbIX — C JPyrol, B OMHHAKOBBIX YCJIO- 
BMAX MpoBeweHuaA peakunn. Tak, Kaycbmau u Amamce (1) B pesymbTaTe uccseso- 
‘BaHHA MOBeqeHuA PypHOBOorO Hu TeTparHApodypusoBoro CHMPTOB B YCMOBHAX 
THAPMpoBaHHsA UX B HKHAKOH case Ha NIaTHHOBOM KaTaJIM3aTOpe MpPHUNI K BBI- 
BOY, TO OOpasoBaHue NenTaHAMoua-1,2 u neranyuona-1,5 mnpu ruqpupoBaHnu 
‘ypus0Boro CnupTa He MOKeT MPOXOANTb Yepes CTaMIO BOCCTAHOBJICHHA JBOM- 
‘HBIX CBASCH B WMK Ie, NOCKOJIbKy TeTparHypodypuoBblli cnupT He MosBepraer- 
CA PHAPOFeHOuIH3y B 3aMeTHBIX KOJIMUeCTBAX. 
) K aHaJIOrH4uHbIM MpelcTaBJIeHHAM O MeXaHH3Me peakKUMH TuAporenomH3a 
‘(ypavosoro Wukia npwwain Cmut u Mytex (*) npH u3yyeHHH CpaBHUTebHOrO 
ruAporenoin3a dypaHa u TeTparugpodypava B pacTBope yKCYCHOH KHCJIOTHI 
Ha TOM 2Ke ylaTHHOBOM KaTaM3aTope. Konnop uw Agkuuc (°) uccmeqoBaH ruypo- 
TeHOJIH3 CHJIbBaHa MU TeTparuApocubBaHa, dypHoBoro UU TeTparHApodypuuo- 
BOrO CIHPTOB Ha XPOMHTe MeJIM B X2KUAKON dbase U YCTaHOBHJIM Ppe3KO OTJIHYHOe 
OTHOWeHHe K TrHAporeHoH3y ~ypaHoBoro Mu TeTparuzpodypaHoBoro WHKJIOB. 
TerparuypodypuoBbli cnupT, mosqBeprasch ruyqporeHomu3y B He3sHauMTeIbHOU 
CTeNeHH, aBasl MOUTH MCKOUNTeIbHO 1,5-MeHTaHAMO/, Tora Kak cbypHsoBbIi 
CIMPT B TeX %Ke YCMOBUAX MpeBpallasicA B CMeCb MOUTH PaBHbIX KOJIM4ECTB IIeH- 
TaHMoua-1,2 w nexTaHauona-1,5. B owvHakOBbIX yCJIOBHAX PHAPHPOBaHHA U3 
CHJIbBaHa Nomyyanocb 70% MpokyKTOB rusporeHomusa, a TeTparuypocuJIbBaH 
Ha 74% ocTaBaicd Oe3 H3MeHeHHA. 

TaKuM oO6pa30M, MepeyHCJIeHHbIMH BbIle PpaOoTaMH OblIO MOKa3aHO, TO 
TeTparulpodypaHoBblt WHKJI B YCJIOBHAX *KUAKOasHOro FTHAPHpPOBaHUA COBep- 
WIeHHO He OGvlafaeT TOM CnOCOOHOCTbIO K THAporeHoOM3y, KaKaA B BbICOKOM 
cTeneHH CBOHCTBeHHa KOVJIbILy (bypaHa. OTo pasiMuve B NoBeseHUH (PypaHoBoro 
WM TeTparuApodypaboBoro WHKOB B YCOBHAX KaTaJIMTHYeCKOrO THA pHpoBaHHA 
MMeeT MECTO Tak2Ke IPH MpoBeeHHH peakUuH BMapoBoli base Ha HUKeeBOM (*) 
W CKe@I@ETHOM HHKeJIb-aJIIOMHHHeBOM (°) KaTaMu3aTopax. Buspcou (*) uccseqoBad 
CpaBHHTeIbHbIMt THAPOreHOMM3 CHIbBaHa HM TeTparupocn/ibBaHa B MapoBoH 
tba3e Ha HHKeeEBOM KaTaM3aTOpe M Hallie, YTO TeTparHAPOCHbBaH Mpu 100° 
octaeTca 6e3 H3MeHeHHA, a mpH 250° nperepnepaet rmyOoknit pacnay c oO6pa3o- 
BaHHeM ras00Opa3HbIX MpoOAyKTOB. CrefoBaTesbHO, M B MapoBou dase ruApUpo- 
BaHHe JBOMHbIX CBxA3eH B (ypaHOBOM WMKJe He lipefurecTByeT rHAPOreHO/H3y 
WuKJa. 

Heyasuo Hamu (°) Obwio noKa3aHo, uTO Ha Rt-yrae npu 250—300° romoso- 
rv TeTparHspodypanha HsoMepH3yloTcs B alMdaTH4ecKue KeTOHbI. OfHAako 9Ta 
peakI{HA mpoTeKaer ropa3o MejeHHee, YeM HeMOcpeACTBeHHbIH THApOreHoH3 
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CaMUX aJIKHIypaHoB B 9STHX %Ke YCIOBMAX, HW MOITOMY HeBOSMOXKHO CUHTAT 
TeTparHuypotpypaHvbl MpOMexXYTOUHBIMH COeAHHeHHAMM B peakIMHM THAporeHo- 
1M3a (pypaHosBbix CoequHeHHH. Takum oOpasom, BCe 3TH MCCeEOBaHUA IpHBOWA 
K BBIBOLy, YTO THAporeHomus C—O-cBxA3H MOXKET IPOMCXOMMTh WIM B WAKe Ca 
Moro (bypaHa WIM B WnkIe AurHs~podypana. OOpasopanue mocseqHero B Ka- 
YeCTBe TPOMeKYTOUHOTO MpOykTa MOKasblBaeTCA IIpeBpallleHHeM CHJIbBaH 
B Y-alleTOMPOMMJIOBbIH CHUPT MDH FyIpHpoBaHuH B MpucyTcrBun Bomb (’): 


Hy bs 
eee Sura 
Ce.” [e 

CH 3 
0 Q fo) 4:0 CH;CCH,CH,CH,OH 


I 
O 


KocBeHHbIM JOKa3aTesIbCTBOM CTYMeHYATOFO FHAPHPOBaHHA CBAZeH B PyYPaHOBoOM! 
IMKe ABIACTCA TakxKe OOPasoBaHHe CIMPaHOB B YCOBMAX FHAPpHpoBaHHA 3-- 
(bypuaIKaHONOB Ha HUKeseBOM MH MeAHOXPOMOBOM KaTau3aTopax. AyleKcaH-; 
llep c corp. (8) mpegmarator cmemyrouryio cxemy oOpa30Bauya CHUpaHoB: 


bop seh hake i? 7] en | 
(Ne re bs hearer Ha Da | 
a 


) 


OcHoBbIBaaCh Ha 9THX SKCIEPHMCHTAIbHbIX JaHHbIX, HEKOTOPble HCCeQOBaTeIH} 
(*,°) cuuTatoT o6pa3oBaHue Auruypodypaka upoMexkyTouHOL cTayueli B peaKUHU 
rHporeHouu3a (bypaHoBoro WHks1a. BMecte c Tem Bpaymu (*°), A3MepAA CKOPOCTH 
rHApMpoBanHA typavHa Ha M1aTHHOBOM KaTaJIH3aTope, Halle, TO TIpucoemn- | 
HeHHe 3 MOJI. BOMOpOa He HeT CTYNeHUATO, TaK Kak BCe KPMBble THI PHPOBaHUA 
ObWIH MWIaBHbIMH. OTOT PakT B CBA3H C H3J10XKCHHBIM BbILe MOXKHO MCTOJIKOBaTh 
B TOM CMbICJe, UTO THAPHPOBaHHe B MPHCYTCTBHM BOJbI CO3aeT yCOBUA, Owa- 
TONPHATHbIe AIA HHOFO TeYeHHA Npollecca HM UTO, CIEMOBAaTeIbHO, PelieHHe BO- 
mpoca O TOM WJId HHOM MexaHH3Me peakUMH rHAporenoiH3a typaHoBoro WHKIa 
He MOXeT ObITb WaHO pe3ysbTaTaMH THApupoBaHuA cbypaHoBoro Kowblla B MpH- 
CYTCTBHH BOJBI. 

B nacrosmel paOore MbI ucceqOBaIH THApHpoBaHHe AMrupocuIbBaHa B Ta- 
30B0H (base Ha MlaTHHHPOBaHHOM yrvie HW HUKee Ha OKMCH WHHKa mpH 250— 
260°. Kak u3BecTHO, CHJIbBaH B 9THX YCOBHAX MOMHOCTHIO paculeniAeTCA m0 
C — O-cpa3u 1—5 c o6pa30BaHveM MerusinponuaKetona (4). Terparnapocusb- 
BaH Ha Ni — ZnO ocraerca 6e3 u3MeneHusa, a Ha Pt — C nogpepraerca u30Me- 
PpH3allMu B NeHTaHOH-2 (°), IpHyeM CKOpOCTb OOpa3s0BaHHA KeTOHA B 3TOM CuTy- 
Yae 3HaYHTeJIbHO MeHbIUe, YEM CKOPOCTb OOPa30BaHHA eFO B PesybTaTe rHApo- 
PeHOJIM3a CHJIbBaHa: 


| | Et CN ZO 
eee ol 


CH3CH,»CH,CCH 
NS CH3 250—960° Ee Tl a 


uruipocubpak, eCIM OH OOpasyetca B KayecTBe MpoMexyTOUHOTO coeqHHe- 
HUA Tp PHAporeHoMU3e CHIbBaHAa, NOJ2KeH Obi Obl MpeBpanjaTbeA B MeTHIINpO- 
MWIKETOH C TaKOH 2Ke JlePKOCTbIO HM HAaCTOJbKO %XE NOHO, Kak MW CHIbBaH. O7- 
HakO MPOBe/eCHHbIe HAMM OMBITbI NOKa3bIBalOT, YTO OCHOBHOM peakllMeli Mpu rHy- 
PHpoBaHHH AMrHApocusbBava Ha Pt — Cu Ni — ZnO npu 250—260° apaserca 
He rufporenomus C — O-cpa3u, a rugpuposanue C -C-cpa3u B WHKe: 


ea 90% 
s ~ 50% 
| pro \ CHs Ni—Zn0 Leen, 
CH; 2505260" u Fie Tae 


CH3 250-260° 
CHsCHsCHACCHg ~10% 0 CH3CHyCHyCCHy 


co) 15-20% 


OOpasoBaHNe MeTHANpOMMIKeTOHa pH TUAPHpoBaHHH uTuApocusbBaHa Ha 
Pt — C moxer mponcxoxuTb B pe3sybTaTe BTOPHUHOM peakIlMM H3OMepH3allun 
TeTparnfpocuibBana. Ha Ni — ZnO terparugpocusbBaH He u30Mepu3yerca 
B METHJMPONHIKeTOH, MOITOMY B 9TOM CJlydae HEOOXOAMMO JOMYCTUTh, 4YTO [u- 
ruApocuJIbBaH Mperepmesaer ruyzporenoun3 no C — O-cpa3u 1—5 B nentTanon-2. 
IIpu ruzpupopanuu Auruypocuppana wa Ni— ZnO xpome terparuspocusbsa- 
Ha HW MeTHJINPONMIKeTOHa OOpa3yl0TCA Tak»Ke B 3Ha4UHTebHOM KOJIMUeCTBE 
(30—35%) coequHeHUa c BbICOKOH TemnmepaTypoll KuMeHus. 

Cnoco6nocts C=C-cpa3u B UNKe AUPHApOdy pana slerkKo BOCCTaHaBIHBaTbCcA 
Ha Pt —C u Ni — ZnO cpa3ana, oveBuqHO, C TeM, YTO 9Ta CBASb OONasaerT, 
m0 CyulecTBY, CBOMCTBaMH TIpocToH oseduHOBOH cBxA3H. BemeacTBue 3TOro OHa 
WOKHA THAPMPOBAaTLCA MpPHOMM38UTeMbHO C TaKOH 2e JIEPKOCTbIO, KaK HU JIBOIi- 
Had CBA3b B OOKOBOH Wenn asIKeHHIdypaHOB M 3HaYHTeIbHO seryue, uem C — O- 
CBA3b B WHKe LurHApodypana. Bmecre c TeM, COriacHO BbIBOLaM MysbTuMer- 
HoH Teopuu ('”), rHqpupoBaHHe MepBolt TBOMHOM CBA3M B WuKJe tbypaHa Mponc- 
XOJHT 3HAUMTeIbHO TpyHee, YeEM FHAPHpoBaHue OePUHOBOH CBA3H, HU MpHuOnH- 
3HTeJIbHO Tak Ke, Kak rHporeHoun3 C — O-cpa3n B dbypaHoBoM HkKule. Orcioga 
clelyer, uTo pasppip C — O-cBA3H C 3HadHTeIbHO OOVIbINeH BeEPOATHOCTHIO JlOWI- 
2%KCH MIPOXOMHTb B IMKIe CaMoro (ypaHa, YTO MH HaXOMMT NMOMHOe NOTBepxye- 
HHe B IIpOBeeHHOM HAMM 9KCIIepHMeHTe. 

TlomyueHHbIM HaMH Pe3yJIbTaTaM MOXHO JlaTb U Jipyroe ucTouKoBaHnHe. Mmeu- 
HO, MOXKHO lIpesnolaraTb, YTO KOJIbILO CHJIbBaHa, HAXOAACh B allcCopOMpoBaHHoM 
COCTOAHMH, rHApupyercas CHavaa 10 ofHOH C=G-cBa3n, a3aTeM TaKoH alcop6u- 
POBaHHbIH JMTHAPOCHIbBaH MOXKeT Jasiee THAPHPOBaTbCA B TeETParvApOcHuJIbBaH 
WIM NOABepraTbedA THAPOreHOMU3y WIM, HAKOHEL, MPHCOeCAMHATH 3JIEMEHTHI BOJbI 
M10 JBOHHOH CBA3SH. OKCHePHMeHT MOKasblBaeT, YTO ECM CHadasla HW MOXKeT rupu- 
POBaTbcA TONbKO OHa C=C-cBaA3b B (hypaHOBOM WHKJIe, TO TaKOH MpORyKT 
YaCTHYHOFO BOCCTAHOBJICHHA JOJI2KeH, He MecopOupyscb, mosBepraTeen Jlab- 
HeHIIMM IIpeBpauleHHAM B YKa3aHHbIX BbIIMe HalpaBJieHHAx. BooOmre xe MeTOL 
WOKa3aTeIbCTBAa MeXaHH3Ma TuAporeHoiH3a dypaHOBOoroO KOJbila, cocToAuHH 
B MCCIe€OBaHHH MOBCeCHHA BO3MOXKHBIX MPOMeXKYTOUHIX (POpM (B HallleM CJIy- 
yae MPH pocuIbBaHa M TeTparuApOCuJIbBaHa) B OMMHAKOBBIX YCJIOBHAX MpoBe- 
JICHHA peaKILMH, He MOXKET OTBETHTb HA BOMNPOC O TOM, B KaKOH MOCJeOBAaTeJIb- 
HOCTH IIPOTeKaIOT poleccbl THAPHPOBaHUHA Ha MOBePXHOCTH KaTaJM3aTOpa, Tak 
Kak OH, MO CYIIeECTBY, BKIOUaeT paccMoTpeHue cTaqHH ecopOuuu u afcopounn 
TpOMexKYTOUHBIX CoequHeHHH. [IpHHuMasd BO BHMMAHHE BCe BbIIIeCKa3aHHOe MOX- 
HO Ha OCHOB@HHH HallIMX OMbITOB YTBepKLaTb, YTO OOpasoBaHHe WuruApody- 
paHa He ABAAeTCH MpOMexXYTOUHOH CTaMeH B peakKUMH rHAporeHon3sa PypaHo- 
Boro Kouba. J[pyruMu CIOBaMH, C MOBePXHOCTH KaTaJIM3aTopa mocse pxAya 
93yICEMCHTAaPHbIX AKTOB Ipollecca THAPHpoBaHuA PypaHoworo Muka MecopOup yior- 
CA WIM TeTparvApompou3BosHble, WH MpOAYKThI THAporenomu3sa Waka 10 
S(PUpHOH CBA3H: 


KomnmreKc 


ancop6uun ARCOPOUHOHHEIA yecopéuua ey R 
ate ae 


NpOAyKTh 
rHAporenosu3a 


QIKCNeEPUHMeCHTANMbDHAA cn Cale b> 


Kataau3satopb. IlnaTuHupoBaHHubllt yrouib TOTOBHJICA MPOMMTbIBa- 
HHeM aKTHBUPOBaHHOFO YTvIA PaCCUHTaHHbIM KOAMYCCTBOM pacTBOpa | WWlaTHHO- 
XJIOPHCTOBOAOPOAHOM KHCOTHI H MOCMeAYIOUMM BOCCTAHOB/CHHEM BOJOPOOM 
B peakIMOHHO TpyOKe npu 200—250°. Karasusatop comep2Kar 5% MesIKOQMC- 
nepcnolt naatuupt. Ni — ZnO, cosep2kaini 30% Ni, momyuascAd COBMeCTHBIM 
OCaxKJCHHeM eKHM KaJIM PHAPOOKUCel HUKeIA MU WHHKa H3 pacTBOpa UX HUTPa- 
TOB H BOCCTAHOBIeHHeM BoOpoyzom upu 200—300°. 

Ucxontune pemecrsa. JurngspocuibBan Op Momyyen Nernpa- 
vallueli alleromponumosoro ciupta mo Metoqy Kupuye x I[ventu (1°). Ilocwe 
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a 


pa3roHKH Ha adcdeKTHBHOH KOJIOHKe OH MMe CJleylOUMe KOHCTAHTHI: T. KH. 
79—80°/750 mm, 'd7°0,9039 nu n#1,4297. Halizeno MR 24,02; n1a C,;H,O Bpi- 
Uneneno MR 24,26. Unctwiit cunppan (T. Kun. 64—66°/750 mm, 70,9121, 
11,4320) BbienAca M3 Mpoa%KHoro mpenapata o6paOorTKoH mocueqHero 


HaTpHeM M pasronkKolt Ha addeKTHBHOM KoNOHKe. OnbiTbl 10 CpaBHUTebHOMY 

TYIPHPOBaHHIO CHJIbBaHa HU AMPMAPOCHIbBaHa MPOBOAMIUCb TO MPOTOUHOMY Me- 

Toy mpu 250—260° u HopMasIbHOM JlaBeHuv. TemnepaTypa H3Mepsslacb Xpo- 

M@JIb-aJIIOMeIeBOHH TepMoNapoH B CepequHE COA KaTau3aTopa. BemecrBo mo- 

laBaJlOCb B 30HY PeaKILHH C OObeMHOM CKOpocthiO 0,1 uac~*. KatamusaTbl BbICy- 

IWMBaJIHCb MOTAWIOM HM pasrOHAJIMCb Ha KOJOHKe d*PPeKTHBHOCTbIO B AO T. T. 
PesyibTaTbI ONbITOB MpescTaBeHb! B Tad. 1. 


Ta6auma l 


Tlponyktst rupUpoBaHuA CHbBaHa H AurM~pocusbBaHa Ha Pt —C u Ni— ZnO npn 250—260° 


slates IlpoxykTbl ruzpupoBanua Ha Pt —C TipogykTb! ruqpupoganua Ha Ni — ZnO 
CyJIbBaH Tlentanou-2 (~100%): TlentaHou-2 (95—100%) 
T. kun. 109—101,0° 
da” 0,8080, ns oo 
Jurugpocuappan | Terparuyzpocuiippan (90%) TerparuzpocumbBan (90%), 
T. Kan. 79—80° neHTaHou-2 (15—20%), 
GEOR aA, TIE MN AOSD) COeCJMHeHHA C T. KuM. BbrIle 105° 
: x (30-35%) 
Tlentanon-2 (~10%) 
Uucruty? opranuueckoH xumuu um. H. JI. 3enuucKoro Iloctynuso0 


Akalemun Hayk CCCP 20 VI 1958 
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PH3BHYVECKAA XHMHA 


®. C. JbAUYKOBCKHM H. H. BYBHOB u A. E. WHJIOB 


HM3Y4EHWE KHHETHKW PEKOMBHHALUMN TPH®EHWJIMETHJIBHbIX 
PAXMKAJIOB METOJOM 3JIEKTPOHHOrO MAPAMArHMTHOrO 
PESOHAHCA 


(ITpedcmasaeno axademuxom B. H. Kondpamoesoim 23 V 1958) 


Hsyyaat KuHeTHKy AuccolMallun rekcatbeHHgTaHa M0 CKOpocTH NormomeHuA 
Kucmopoyqa HW OKuCcH asora (*), Llurnep c corpyqHuKamMu oOpaTHM BHUMaHHe 
Ha TO, 4TO SHEP aKTHBAIMM paciiafla rekcadenuistTava Ha pasuKaub! (18— 
20 KKal) 3Ha4HTeIbHO MpeBbillaeT TenoTy ero AuccouMaluu (11—12 Kxan). 
Oro osHayaeT, 4YTO OOpaTHad peakIlMA peKOMOnHallMH TpHcbeHHAMETHVIbHbIX 
pawuKas0B JOKHA MpoTeKaTb C 9HEprMeH aKTHBALMU, PaBHOli pasHocTH 3HEp- 
TMM aKTHBalMM AMCCOWMALMA M TeMMOTbI AuCcouMalMu reKcadenussTana (6— 
8 KKauJl). 

C MoOMouLbIO MeTOJa 2IEKTPOHHOrO MapaMarHuTHoro pesoHaHca (SIIP) 
OKa3aJlOCb BO3MOXKHbIM IPOBEPUTb STOT BbIBOA, HENOCpeACTBeEHHO H3MepAA CKO- 
pocTb MuMepH3aluH TpHdpeHHIMeTHJIbHbIX 
palukaoB B pactBope. J\ia 9Toro 3anasH- mone/n 
HbIM KanwJIAp C TOJLYOJIbHbIM paCTBOPOM 
rekcadbeHui9TaHa, Harperblit Wo 100°, 6ricrpo 
OxslaxKJaicA JO TeMMepaTYypbI OMbITa B Tep- 
MOCTaTHPOBaHHOH %UAKOCTH, MOMELLeHHOH B 
pesonatop OIIP-cnextpomerpa. Takum 06- 
pa30M, YaBaslOcb NOJIYYHTb 3HaYHTeJIbHbIe 
CBepXpaBHOBeCHble KOHIWeHTpalluH TpudeHwui- 
Me€THJIbHbIX PajldKaJIOB H H3Me€PATb CKOPOCTb 
MX peKOMOHHallun. CrelvasbHbIMH OMnbITaMH 
OblIO NOKa3aHO, YTO MpH MpHMeHeHHH TOH- ae 
KOCTCHHOrO KanWuiapa C BHYTPeHHHM JMa- 0 60 0 HO cek 
MeTpoM OKOJIO 1 MM TemIepaTypa pacTBopa yi. 4 CETTE Gay REIL Fuso 
B KalWdlIApe YCTaHaBJIMBalaCb B MePBBIE  geynaMerHAbHBIX paluKaton B TOMY: 
*Ke CeKYHBI. H3mepeHuA MpoBOWIHCb Ha one. 1 —npu Temnepatype — 64°, 
STIP-cnekTpomertpe Cc BbICOKOYAaCTOTHOK Moy- 2 — Tp Temnepatype —35° 
JIAlWMel MarHHTHOrO Mos. PacrBop rexkcade- 

HuI9TaHa NOMyYasicA MYyTeM BCTPAXMBaHHA pacTBopa TpudeHHIXOpMera- 
Ha B Towyole C UMHKOBOH MbWIbIO JO HCUCSHOBeHHA peaKIHH Ha XJOP. 
KouueHTpallua MpHroTOBJIeHHOrO TaKHM OOpa3oM rekcadeHHJI9sTaHa OMpeyeva- 
JlaCb ra3OMeTpHyeCKH MO KOJIMYeCTBY NOrOULeHHOM OKHCH a3o0Ta. KoniexntTpa- 
IMA TpHeHHJIMeTHJIbDHBIX PawHKaJOB B XOJe peaKUHU U3MepANaCb MO OTHOLMCHHIO 
MHTerpaJIbHbIX MHTCHCHBHOCTeli curHanoB OIIP Bsatoro pacrBopa mu pacTBopa 
WMeHHINUKpHATHApasHa W3BeCTHOH KOHIeHTpattun, M3mepenue ckopocTH 
JMMepH3allHH MpoOBOAM0Cb BMHTepBale or —64 qo —9°. Buicrpoe usMenenne 
curHaJla lIpH TemMmepatype —9° perucTpHpoBasl0Ccb KAHOCbeMKOH SKpaka OCUMJ- 
jorpada. Ha puc. | npusBesenbl ABe KHHeTH¥eCKHe KPuBbIe peKOMOMHALHH 
TPUeHMJIMeTHJBbHBIX PauKaioB np —64° u —35°. 3 pucyuka BUAHO, YTO CKO- 
pocTb peKOMOHHAaUMH 3aMeTHO yBeJMUMBAeTCA C MOBbILIeEHHeM TeMMepaTyPbI. 
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Kunetuka peKoMOHHAallu paukaJloB C yYeTOM oOpaTHOH peakilMu cielqyeT 
KHHeETHYUeCKOMY YpaBHeHHI0: 


dt recht ky [R] | ky i 5) ? 

rye [R] — Konllentpaliua paquKkanos, ke — KOHCTaHTa CKOpOcTH peKoMOuHa- 
WHH palluKaop, ki — KoHCTaHTa CKOpocTH /{MCcollMallun rekca(eHuvisTaHa, 
a —[R] 


5 —KOHUeHTpalluaA  HeMMCCOLMMpOBaHHOrO rekcatpeHuJisTaHa (a — 


KolMuecTBO TlormoueHHoro NO). Bripasus 
ki =koK (K — KOHCTaHTa PaBHOBeCHsA pe- 
axunu 2(Ce6H;)3Ca2(CeHs)3 C— C (CeHs)s), 
MOXKHO M3 ypaBHenux (1) onpeyenuTb ke. 
V3 papHopecHoll KOHILeHTpalluu pauKa- 
JOB B UHTepBane oT + 60 Zo —50° onpe- 
yesleHa KOHCTaHTa paBHOBeCHA J{HCCO- 
iMallun rekcaenuistakHa B Touyoue. Ha 
puc. 2 mpupeweHa TemnepaTypHaw 3aBHCH- 
MOCTb KOHCTaHTb! PpaBHOBeCHA B KOOpPJIM- 
narax lgK or 1000/7. Pacuer mo Metozy 
HaUMeHbIUMX KBapaToB JaeT culeyroulee 
gHauenne Ig K: 


lg K = 4,944 — 11200/4,576T 
: (K B Mos /a). 


Puc. 2. TemmepaTypHaa 3aBHcHMocTb 
KOHCTaHTBI paBHoBecua uccolnayuM SHAYeHHe KOHCTaHTbI paBHoBecuA nu AH 


rekcaeHuistaHa B ToJlyoue (11,2 Kkam) oYeHb XOpOMIO COBNaaioT C 
BeJIMUHHaMH, OMpeeseHHbIMH JpPyrHMu 
MeToyamu (?). KoucTaHTy ckopocTu peKOoMOHHallMH pafluKaJIOB MOXKHO OblWIO 
BbIUMCJIATb KaK MHTerPHpyA ypaBueunue (1), TaK HM HeMOCpeAcTBeHHO MO ypaB- 
HeHH! (1), onpenenssi rpaduyeckuM udpepenWupoBaHueM KWHETHUeCKUX 
KpuBbIX. Bropol WyTb oKasaica Gouee yROOHHM, 
TaK KaK OH JlaBaJl BOSMOXKHOCTb H30eE2%KaTb HEOMpe- 
Ae€JIeEHHOCTH B BbIOOPe HavasbHOM KOHIeHTpalluu 
[R]o, cBa3aHHOH Cc NMOHM2KeHMeM TemMepaTypbl B 
MepBbIM MOMeHT peakiun. TlocrosucTBo KOHCTaHTHI 
NO XOAY peaKUMH ABJIAIOCb KPHTePHeEM MpaBUJIb- 
HOCTH KMHeTHYeCKorO ypaBHeHHua (1) u OAHOBpe- 
MCHHO NOCTOAHCTBa TeMNepaTypbl B XOMe peakIHH. 
Ha puc. 3 mpusegqena TemnepaTypHasd 3aBHCHMOCTb 
KOHCTaHTbI CKOpocTH AuMepn3alinn. Moxuo BuleTb, 
YTO XOPOIMO BbINOJIHACTCA aPPpeHHYCOBCKaa 3aBH- 
cumocTb. HaliyenHad KOHCTaHTa CKOPOCTH OMNHCHI- 
BaeTcaA cylelyroulen dopMyvol: 


1000 
if 


Puc. 3. TemmepatypHas 3aBn- 

— 6950 + 500 CHMOCTb KOHCTAaHTBI CK T 
es -10?e ——- (7. —Inagol ee 
2 = 3,85-107%e RI JI+MOJIb-*cek™* ), TUMepu3 alu TpudenusMe- 
THJIbHBIX paMKasIoB B TOMYyoONe 


Takum o6pasom, B pe3yubTaTe MpsAMOrO ONpeseeHUA CKOPOcTH JuMepHsa- 
WHH TPHPeHHJIMETHIbHBIX PalMKaJIOB OKa3aJICA MOMTBEPAKACHHBIM He TOMbKO 
CaM (akT HaJIMUMA SHEP AKTHBAILNH B TOM PeakILMH, HO H BeMUMHA ee, CoB- 
Maatoulad C PasHOCTbiO 9HEPluH aKTHBAN AMCCOMMaMU UM SHEPrHH paspbipa 
cpa3u C—C rekcadenusstana. 

OTMeTuM, YTO HeCMOTPA Ha 3HAYHTebHYIO HHEPTHOCTh padukaos (CeHs)3C-, 
4TO OTJMUAaeT UX OT PaMKaJOB APYruX THNOB, HalpHMepP, aJIKWJIbHbIX, BeJIMUH- 
Ha 9Hepruv aKTMBalWH UX JMMePpH3alMH YOBJIeTBOPHTeIbHO YKsabIBaeTCA 
630 


B OOULYIO 3aBHCHMOCTb SHEP aKTMBalluu OT TenWIOBOrO sdekta peakUuH 
E = 11,5 — 0,25 Q (°), Koropad BEINOMHAeTCA AA OoMbUIMHCTBa paluKasb- 
HbIX peak. 


Bpipaxaem OularoJapHocTb uvleHy-Koppecnongzenty AH CCCP B. B. Boe- 
BOACKOMY 3a IIPOABJICHHbIM UHTepec K padorTe. 


MuctutyT xumuueckol dusuku Tloctynuso 
AkajlemHH Hayk CCCP 14 V 1958 


UMTHPOBAHHAA JIMTEPATYPA 
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eB: Miller, J.Miiler-Rodlofi, W. Bunge, Ann. Chem., 520, 235 (1935); 521 
89 (1936). ° H. H.C emeuos, O nexoropsix mpo6memax xuMuueCKOi KHHeTHKH HW peakiH- 
OHHOH cmocoOuoctu, M., 1954. 
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Jloxaagn Axaygemun wayk CCCP 
1958. Tom 122, Ne 4 


PH3HYECKAH XHMH 


E. A. E®HMOB u KH. FT. EPYCAJIAMUKWK 


PEPMAHHEBDIN JJIEKTPOJ C p—n -MEPEXOJIOM 


(IIpedcmaeaeno akademuxom A. H. @pymkunoim 23 V 1958) 


B panee BbINO,HeHHBIX paOdotax (',?) Oblo MOKa3aHO, YTO IIpollecc aHOy- 
HOrO paCTBOPpeHHA TepMaHHA 3aBHCHT OT KOHILCHTPallMH JbIPOK Ha NOBepXHOCTH 
nowynpopogquuka. B cBxa3u C STHM MpeACTaBMAJIOCb HHTePeCHbIM HCC/IeAOBaTh 
mopeseHue repMaHuHeBOro SeKTPOZa C CO3JaHHbIM Ha HEM P—T-lepexojoM, C 
MOMOLLbIO KOTOPOFO MOXHO ObIIO Obl KAK HH2KCKTHPOBATh AbIPKU, Tak HU CO3aBaT 
B TepMaHHH OOslacTb, OOeHEHHYIO HOCHTEJIAMH. 

B HacTosulel paOore OMbITLI NPOBOAMJIHCb Ha IWIaCTHHKe repMaHHAl QJIEKTPOH 
HOFO THMa MPOBOAMMOCTH C YeIbHbIM COMPOTHBJIeHHeM 20 OM-CM Aadepy SoH a 
qainnoH | mm. Ucxoquaa Toma MiacTHHKH 250 uw. Ha ofHOM cTopoHe mac 
THHKA MYTeM BIWaBICHHA HHAMA CO3aBasIcA p—n-nepexoy oOmleH MouLayb 
oxolo 0,04 cm?. Ha 29Tol we CTOPOHe JeEKTPOMa BMIABIAJICA KOJIbILeEBOH OMY 
yeCKHH KOHTaKT (6a3a). Bes repMaHveBad MlacTHHKa C BbIBOJaMH H30/1MpoBa 
JlaCb CHJIMKOHOBbIM JIaKOM 3a HCKJIIOUCHHeEM yUacTKa, MpOTHBOMeKawero p—M- 
mepexoAy H paBHoro eMy NO MvlowlaqH. OeKTpHuecKaA CXeMa MO3BONANAa MPO 
HU3BOAHTb H3Me€pe€HHA MOTeCHWMala BIeCKTPOMa IPH Pa3JIMYHbIX MJIOTHOCTAX TOKé 
Kak lp Mofaye oOOpaTHoro cMeuleHHA Ha p—n-Nepexog, TaK HW Ip pa30MKHYTO! 
BHelluHeH Kenu mepexoga. Bee onbiTbl npoBolxuaucb B O,1 N HCl npu 20° 8 art: 
Mocdepe a3ora. 

Ha pue. | faHbl NOMAPH3alMOHHble KPUBbIe AIA Mpollecca aHOMHOFO PacTBO- 
peHHA TrepMaHHA, CHATbIE B HHTepBase MoTHOCTe ToKka 10°°—107? a/cm 
IIpH pa3JIH4HbIX cmocoOax BKIHO“eHHA p—n-nepexoga. Kpupan 2 noKa3pipaer 
M3MeHeHHe NOTeHWMala TepMaHveBoro aHOa, Kora MOOXKUTeIbHBIH MOOC 
HCTOYHHKA TOKa COeHHeEH C KOJIbILeEBbIM OMHYCCKHM KOHTAKTOM, a BHELIHAS 
lelib Pp—N-nepexojla (Mex*KLY KOJIbUEBLIM Oa30BbIM KOHTAKTOM HM BIJIaBJICHHbIM 
MHJMeM) pa3OMKHYTa. OTa KPpHBad Mp MIOTHOCTAX TOKa OKOJIO 3-10? a/cm? 
OTKJIOHAeCTCA B CTOPOHY Ooslee MOJOMKUTEIbHbIX 3HAYCHHH MOTeHUHala 3-34 
HeXBaTKH JbIPOK Ha MOBePXHOCTH repMaHHA MPH BbICOKHX CKOPOCTAX aHORHOrO 
mpotecca (”). Eoin Ha p—n-nepexoy, HaxoAAuMlcA Ha MPOTHBONONOXKHOH CTO- 
poHe IlaCTHHKH, MOLaTb OOpaTHoe cmemleHHe — 30 B, TO NOMyUeHHaA Mp 3STHX 
YCIOBHAX NOMAPH3aWMOHHaA KpHBaA CoBNayaeT C KpuBol 2. Oto ABseHHe Ha- 
OOfaeTCA TOMbKO WIA MWIacTHH TOMMMHOM cBHIUe 100 yp. 

Tak Kak CKOpOCTb aHOJHOFO pacTBOpeHHA TepMaHUusA JIMMUTHpPyeTcA KONH- 
YeCTBOM AbIPOK, MIPHXOAAMWMX B CAHHHILY BPeMeHH Ha MOBeEPXHOCTb MOMyNpo- 
BotHUKa (',*), TO cilekyeT OXKNJaTb, YTO BCAKad MHbEKUMA AbIPOK B repMaHuit 
AOKHA MPHBOAWTb K YMeHbINeHHIO NOAPH3alHH 9eKTPOAHOH peakUun. 
Kpusas / puc. 1 nomyyena npu npucoeqMHeHUH NOMOMKUTeMbHOFO NOWOCAa HCTOU- 
HHKa TOKa He K KOJIbIeBOMYy Oa30BOMY KOHTAKTY, a K BIVWIaBJICEHHOMY B repMaHHit 
MHMIO, T. €. K p-OOacTH TepMaHUA. Sfecb p—n-nepexog BKJIOUeCH B MpAMOM 
HallpaBJICHHH HW HHOKEKTHPYeT AbIPKM K Ppanuille pasqea repMaHuli — 31eKTpo- 
JMT. OTH AbIPKH OyLyT noTpeOATECA pH 9NeKTPOXUMUYeCKON peakUHu UH yc- 
KOPATb Mpollecc aHoqHoro pacTBopeHusa repManus. Ilostomy smeKTpogquas peak- 
WHA 3eCb OyeT MpoTeKaTb NOYTH C TOM %e CKOPOCTHIO, KaK M JWI repMaHua 
p-THNa. OTUM HW OObACHSeTCA TOT (akT, YTO KpHBasd / NOYTH He OTMMUAeTCA OT 
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\HaJIOTHYHOH KpuBOH, NOMyYeHHOH AA mpolecca anoxHoro pacTBopeHus rep- 
faHuA p-THNa B paOoTe (). 

Kpusas 3 CHaATa Ha TOM Ke 31eKTPose, TO H KpuBad 2, HO TOMA Miac- 
WHKU TepMaHuA Oba YMeHbueHa Jo 25 » xumMuyecKuM TpaBseHnem. [lonoxKH- 
CJIbHBIM MOJIOC HCTOUHHKAa TOKa Obl MpHcoeAMHeH K 6a3e, a BHEMIHAA Wen 
—n-nepexofla pasomkuyta. B srux ycnoBuax mpolecc aHogHoro pacTBopeHua 
epMaHua upu />10-° a/cm? nporekaer c Gomee BBICOKOL NOJIApH3allueH, vem 
JIA TOJICTHIX TePpMaHHeBbIX TWlaCTHHOK (KpuBasd 2). Sto ABMeHHe CBA3aHO Cc 
(OHH2KCHHEM YMCA AbIPOK, FeHePHPYeMbIX BO BCeM OObeMe NOJYNpPOBOAHH- 
‘a B CBASH C YMCHbINCHHeM TeOMeETpHYeCKHX PasMePOB 2WIeKTPOda. 


6G 4 fi) 


C 
i G mbjem2 


SY 


AES lai ny. ee ee 
Ug J (a fom’) —— u 


uc. 1. TlouapusayuoHHble KpuBble Aa repMa- Puc. 2. EmKocTb mu MoTeHiMamt repMaHHeBo- 
MeBoro 9eKTpola C p—n-nepexoyom. O6bac- fro 31eKTPoa B 3aBHCHMOCTH OT BeHUHHDI 
HeHHA B TeKCTe oOpaTHoro CMelleHHs, MoqapaeMoro Ha p—n 

Tlepexog. O6bacHeHHua B TeKCTe 


Ecau Ha TaKOM QIeKTpOe OMHOBPeMeHHO NOfaTb Ha p—N-nepexo oOpat- 
(oe cMeueHue 30 B, TO KpuBan o—lg / (puc. 1, 4) OyeT OTKNOHATECA OT THHeH- 
oro BHa B CTOPOHY BbICOKHX 3HaveHHH MOTeHIMasla MpH Ooee HA3KUX MWIOT- 
ocTax ToKa (/~10-*a/cm?). Ilo Mepe nogaunM OOpaTHOoro CMeneHHA Ha p — N- 
epexo yBesJIMUHBaeTCA WIMPHHa 30HbI, OOCHCHHOM HOCHTeIAMM TOKa. OTO 
ule OOIbIIe YMeHbIIaeT OObEM NOJYMPOBOAHHKAa, B KOTOPOM TeHepupyloTca 
bIPKH, NOTPeOAeMble IPH AHOMHOM peaKUMH, YTO HE MOReT He CKa3aTbCA Ha 
eJIMUMHe TOKa HacbileHHA. Creyer MOAYePKHYTb, YTO aHHbI ScppeKT Hadu10- 
aeTCAH TOJIbKO Ha O4eHb TOHKHX IVlaCTHHKaXx. 

IUupuva o6eqHeHHOrTO cox OObeEMHOrO 3apsAjla JWIA cnwaBHoro p — f-me- 
exofa (*) paBHa 


D=YV 2epptto6p » (1) 


qe ¢ — JM9/IeKTPpuyecKad MOCTOAHHAA, {4 — MOXBHXKHOCTb OCHOBHbIX HOCHTe- 
eli TOKa, 0 — YJebHOe COMPOTHBJeHHe repMaHHA, Woop — OOPaTHOe CMeLLeHHe. 

Orciojia culekyeT, UTO YBEMYHBAA Uogp MOXKHO HACTOJIbKO PaClUMPUTb OOAaCTb 
ObeMHOrO 3apsfa, YTO OHA OyfeT BbIXOMHTb Ha MOBeEPXHOCTbh TepMaHHA, CO- 
pukacalomyioca c aeKTpomutom. Jia Toro, 4ToObl NpocsequTb NoBeseHue 
N€KTPOa B 3THX YCJIOBHAX, HAMM OblIM H3MepeHb! ero NoTenitvan (puc. 2, 1) 

e€MKOCTb Ha uactote 5000 rm (puc. 2, 2) npu pa3siM4YHOH BeMUnMHE OOparT- 

oro cMenleHHA Ha p — M-nepexoge. Onbitst mpoBoszuiuch B 0,1 N HCl ua 
epMaHHeBoi MvlacTHHKe TOUMHOK 25 ». BuemHee HampAxKeHHe Ha 9JICKTPO- 
u3zep He MOaBaJlOCb. 

Kak BU2HOHS pu. 2, C YBEMYCHHEM Uoop HO 15—20B EMKOCTH 9eKTPOMa Pesko 
ajlaeT, a 3ATCM CTaHOBUTCA MOCTOAHHOH. B MpOTHBOMOJIOXKHOCTh STOMY MOTCH- 
Wall 2eCKTPOMa LO Uogp= 15-20 B He MeHAeTCA, a 3ATEM HAYHHACT MEJWICHHO BOS- 
actaTb. Takol XO. KPUBbIX CBA3aH C BbIXOJOM OObeMHOTO s3apsaga p — N- 
epexOjla MPH Uoop= 15220 B Ha rpaHully pasqea repMaHuu—9eKTPOuMT. Jlei- 
[BUTeIbHO, COriacHo ypaBHeHuto (1) MpH Uoop=20 BH p = 20 OM-CM UIMpHHa 
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OObeMHOFO COA CocTaBHT~20 |, YTO COOTBETCTBYeT TOMMMHE N-COA TepMaHy: 
B IIPHMe€HAeCMOM 3JIeKTPOe. 

TlaqeHve emMKocTH C BO3paCTaHHeM LIMPHHbI OObeMHOTO 3apAla WO ero BB 
XOJa Ha MOBePXHOCTb 9/1eKTPOfa, MO-BUAMMOMY, BbISBaHO YBeJIMYeHHeM pac 
CTOAHHA MEXKTY HOHHOM OOKaKOM COA W WeHTPaMH MOJORUTEIbHBIX 3apsTO: 
Ha MOBePXHOCTH TepMaHMA H3-3a BTATHBAHUA bIPOK p — N-epexosoM. Toca 
BbIXOJa OObeMHOPO 3apsaa Ha MOBEPXHOCTb OOeAHEHHBIN CON, JIMWeCHHbIM HO 
cuteseli ToKa, 3aHHMMaeT BCIO TOMMY MacTHHKU. HocnTeAMv MOs0%KUTebHBI: 
3apAJOB B 3TOM COe ABJIAIOTCA HOHH3MPOBaHHble aTOMbI JOHOPOB, KOTOPHIe Hi 
MOrYT M€HATb CBOEFO MOJOXKEHHA B PellleTKe.OTHM U OOYCJIOBIMBaeTCA MOCTOAH 
CTBO 3Ha4eHH CEMKOCTH ABOMHOTO COA MpH OOPaTHbIX CMeULeEHHAX, OOJIbUIM2 
20 B. 

IIpu Bpixoge o6beMHOrO 3apaya Ha MOBEPXHOCTb Mpollecc CaMopacTBOpeHHs 
repMaHHA 3aMeVIAeTCA BCMeACTBHE HEXBaTKH JbIPOK, HW NOTeHWMAa BIeKTPORE 
mpHoOpetaer Ooee MOMOKUTeIbHOe 3HayeHHe (puc. 2, J). 


Tlocrynusto 
21 V 1958 


UMTHPOBAHHAS JIMTEPATYPA 


1W.Brattain,C.Gorrett, Bell Syst. Techn. J., 34, 129(1955). * E.A.Eom 
Mos, HW. T. Epycanaumuuk, K®X, 82, 413 (1958). * W.Shockley, Bell Syst 
Techn. J., 28, 435 (1949) | 
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PHSHYECKAA XHMH#A 


MW. 10. KODKEBHHKOB, O. B. TPABHH u E. H. APXO 


BJIMAHME CaF, HA PACIIPEAEJIEHHE ®OC®OPA MEXKY 
JKVAAKMM DKEJIE3SOM VW DKEJIESHCTO-H3BECTKOBbIMM LWIJIAKAMH 


(ITpedcmaeaeno axademuxom I. B. Kypdtwmoevim 24 V 1958) 


V3 mpakTuKM CTaJlelaBYJIbHOrO NPOMSBOACTBA H3BECTHO, YTO BBeeHHe B 
Wak dlkooputa cnocoOcTByeT (OpMHpOBaHHIO TOMOFeHHbIX IWIaKOB, YBeJIN- 
YMBaeT UX KUKOTEKYYECTH H, CJIEMOBATeIbHO, YCKOpAeT MpoTekaHue (u3HKO- 
XHMHYECKHX MPOWeccoB B CHCTeMe MeTaJIJI — WvlaK, B TOM uHCTe MH mMpotiecca 
Redocopauun. OnHako no Bonpocy o BuaAHUN CaF, Ha pacnpefesenne cdbocdopa 
MMe€IOTCA MPOTHBOPeuHBbIe MHEHHA. 

Tak, Bunkaep u Unmnan (') cuntator dTopucrTblli Kab MpocTbIM pa36a- 
BHTeJIeEM WvlaKa, He OKa3bIBalOULHM 3aMeTHOTO BJIMAHHA Ha paBHOBecue pacipe- 
WeneHus cocdopa. Hanpotus, lepacumenko u Cneiit (*), ucxoqa u3 mpesctaBse- 
HHH O NOHO HOHH38alHN COeAMHEHHH UM OKUCJIOB B KUAKUX Wwiakax, Ha OCHOBa- 
HHH JaHHbIxX padoTh (1) NpHuiu kK BbIBOAY, YTO BBefeHHe CaF, 3HayHTebHO 
M3MeHACT BEJIMYMHY KOHCTAHTbI PaBHOBeCHA peaklluU qocdopa. Jia oObsAcHe- 
HHA STOFO aBTOPbI BbIHYKJCHbI ObIM JOMYCTHTb OOpas0BaHHe B KAAKUX Wiakax 
KOMIVJICKCHbIX AHHOHOB, COCTOALUINX H3 Fo wu PO} . Kak noka3au BHOCIeICTBHY 
@Onyy u Tpuorxetm (*), astToro He Ha6soyaeTcs, ecuH pH BbINHCIeHHH 
HOHHBIX JOIel KATHOHOB H aHHOHOB BOCIIOJIb30BaTLCA oOnpeyleseHHem cu3snue- 
CKO MOjleiH JIOOOrO HOHHOPO pacTBopa Kak ABYX H€E3aBHCHMBIX PaCTBOPOB aHHO- 
HOB HM KaTHOHOB, BABMHYTHIX pyr B Upyra (*). 

Ilenb1o HacTosmel paOoTbI ABIAIOCb H3YYeHHe BIHAHUA NOOaBoK CaFe na 
pacipefenenue tboctopa Mexy %KHKHM %Kee30M HW AKeJIeSHCTO-H3BECTKOBbIMH 
WviakaMu. 

@MrtopucTbit KaJiblluH flaeT B paciiviaBe OKHCJIOB OHOSapAXHbIM aHHOH 
F (Ry-= 1,33 A), paaquyc koToporo MOUTH He OTMMYaeTCA OT pakuyca HOHAa KHC- 
mopoga (Ro? = 1,32 A). Takum o6pa3om, B ullaKkax cucrembl CaO — FeO — 
— CaF2 npucyTcTByloT Ba MpocTbIX aHHOHa OMHAKOBOrO pa3sMepa, HO pas- 
amunoro 3apsya. Ilostomy pauanne F- wa pacnpefenenve docdopa mpuuin- 
MUaIbHO OTJIMUHO OT BJIMAHUA KOMIMJI€KCHBIX aHHuoHOB SiO%4, POPs vA lOna 

B jaHHoM uccieqOBaHHu Obl MPHMeHeEH MeTO] NOCeAOBAaTeJIbHOFO HacbIllle- 
Hua (5,°), wed KOTOPOrO 3aKsIOUaeTCA B HACHINCHHH %Kelesa MPH MOCTOAHHON 
TemllepaTy pe pawuoakTHBHEIM cpocdopom P*?, mpeqBapHTesbHO BBOJHMBIM B Wak. 
Merox mocsesopaTesbHoro HacbIlleHHA Mo3sBouseT: 1) co3qaTb us0TepMu4e- 
CKHe YCIOBHA JIA CHCTEMbI MeTaJIJI —— UlaK; 2) Hafe%KHC (PUKCHPOBAaTb COCTOA- 
Hue paBHoBecus; 3) oMpelessTb TeMMepaTyPHY!O 3aBHCHMOCTb MOKasaTelA pac- 
npelenenua cbocdopa Lp WA waka mocrosmHoro coctaBa. MoxHo moKa3atTb, 
YTO B 3THX YCJIOBHAX 

dinLp AH AH® —XAH.,, a) 


Oe Means RT? 
re AH — tenmosoit abdexT mepexoga docdopa u3 *2wHAKOrO *Keyesa B WWAaK 
ManHoro coctapa; AH® — Tenmopoit abdekT B CTaHLapTHbIX YCOBHAX (MexKLy 
WUCTbIMH BellecTBaMu), & AH.~y — CYMMa TemsOT CMemleHHA choctpopa Cc MeTan- 
muyeckuM u FeO, P2O, uwiaKOBbIM paciaBaMH. 
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VUnterpupopanue ypaBHenua (1) faer 


Fy AH | 


rye Ly HW [4 — CKOpocTH CueTa MpoO waka H MeTasa pu paBHOBecuH (HMII/MHH);; 
B — snrponwitublt u1eH, YHCeHHO paBHbIli H3MeCHeCHHIO SHTPONMH peakILHhi 
pH mepexoge @ocopa us 1% pacrBopa doctbopa B Metase B 1% pacrBop B: 
luiake. CregqospaTentbHo, B = — AS®/4,575. 

V3menenne penuunnH AH u AS®° 3aBMCHT TOJIbKO OT COCTaBa lWlaka, TaK' 
KaK pacTBOpbl (ocopa B %*Keese pH KOHWeHTpalluAx 201% noqYyHHAIOTCA 
3akouy Teupn (‘,’). Sto nosBouAer JaHHble AIA cucTeMbl CaO— FeO — CaF», 
COMOCTABUTb C MOJYYCHHIMH 3HAYeHHAMH TEPMOAMHAMHYeCKUX CPyHKIMH peak— 
Wuu edocdopalnn *elesa Kele3HCTO-H3BeCTKOBbIMH WWlakaMH (°) H TaKHM! 


I1yTe@M YCTAHOBHTb B YHCTOM Bue BAMAHHe CaF. 
Ta6Oauua 


CoctaB WuslaKa, Bec.% 
IUudbp : 
oiiaka 


cad | FeO | FeO, | CaF, | P20, | MgO | SiO, 


A | 28,0 | 41,02 |21,97 | 6,00 |0,030 | — we 
B | 35,0 |34,80 | 20,71 | 9,26 |0,040| — | 0,10 


TemnepatypHas 3aBucumocts Ig Lp Jia UCCIeOBaHHbIX IWWIakOB (cM. TaOJ. I) 
uzoOpaxkena Ha puc. 1. OkcnepHMeHTaJIbHbIe TOUKH YOBJCTBOPHTeEIbHO JIC 
*KaTCA Ha MPAMble JIMHUU, ONMCbIBAeMbIe YPaBHeCHHAMU | 

20900 


qua usnaka A lgLp = —-— — 9,40. (3) 

ana waka B Iglp= aoe — 9,25; (44 

V3 2THX ypaBHeHHii, a Takxke ypaBHeHua | 
Ig Lp = — >” — 6,41 + 2,5 Noao, (5) 


KOTOPoe ONNChIBaeT paciipesemeHne Pocdopa MexkY %UIKHM XKee30M H ma 
KaMH cucTembI CaO — FeO (°), MoxHO OMpeleuTb BIMAHMe YACTHYHOM 3aMeHb 
CaO wa CaFe. Pesyabtratb! nofxo6uoro conoctapnenua jis 1600° npnBeseHse 


| 


250 


150 
G Gle G0% GUG C06 Gi 


Nears 


Puce. 1 Puce 2 
Puc. 1. Sapucumocts Ig Lp or BemHuHHE! OOpaTHoit TemmepaTypbl gaa 
WWakOB cucTembl CaO — FeO — CaF2. A —6,0% CaF2; B —9,26% CaF, ! 


Puc. 2. Banaune yacTuyHo 3amenbt CaO (boopuTom B Ulvlakax CHCTeMBI 
CaO — FeO — CaF, wa Besn4yMHy NoKasaTetaA pactpegenenna ociopa 
(t= 1600°). 1—Nosg + Near, = 9,534; 2—Neag + Near, = 0,452 


Ha pac. 2, M3 KOTOPOrO BHHO, UTO BBeeHHe CaF2 p3amen CaO mpupogut K cHU- 
*KEHHIO TOKa3aTelen pacipekenenux cocdopa. Jit oObacnenua storo *akr2 
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HeOOXOJMMO CpaBHUTb 3HayeHua AH nw AS° nepexojla docdopa u3 *ee3a B LWIaKH 
cuctem CaO — FeO, CaO — FeO — PO; u CaO — FeO — CaFp. 


IIpH HM3KHX KOHteHTpanuax <cboccopa, MexK]y *Kele30M MW %XKese3HCTO- 
M3BeCTKOBbIMH LJlakaMH lpoTeKaer peakius (°,°) 


2[P] + 5 (FeO) + 3 (CaO) = 2(PO?-) + 3 (Ca?*) + 5 [Fe], 

AH, = — 128000 xau., — (6) 

MpOfyKkTOM KOTOpOH saBsaeTca cpocdat-non. IIpu ysenvuenuu B xee3ucTo- 

-H3BeCTKOBOM IllJliake KOHIeHTpayHH P.O; cBepx 3% wMeeT MecTo TomMoreHHaa 
peakiua OOpasoBaHna (pocibara KasIbuna 

2 PO p38 Gat") = (Ca3(PO,4)2), AH, = — 56000 xan. (7) 

WJIM CYMMapHad peaKliMa, MpoTekaroulad Mex]y *Kee30M HU IvIakKaMH CHCTeMbI 

CaO — FeO — P.O, 5 

2[P] + 5 (FeO) + 3 (CaO) = (Ca,(PO,).), AH, = — 184000 xan. (8) 


Hs3menenue SHTponuM pH 9sTOH peakilMH paBHO —37,5 Kav/rpay-r-aTom, 


Conoctapnaas AH, u AS co 3HayeHHAMH H3MeHeHHA TenOBOrO adpdekta v 
SHTPOMHH pH nepexofle docdopa u3 »*ene3a B WWIaKH CucTeMbl CaO — FeO — 
—CaF? (pue. 3), papupie—96000 kau/r-atom 


wu — 42,5 xkau/rpal-r-aToM, BHMM, TO 3/0000 bale 
“OHH BeCbMa OH3KH pyr kK Apyry. Takum S-90000 

o6pa30mM, BBeleHHe CaF2 B xele3HCTO-nH3- &gaggg 

BeCTKOBBIe WIaKH MPHBOAMT K CHHKeHHIO Lp S 

BCJICICTBHE Pe3KOFO YMeHbIIeHHA 3HaYeHHA Se! 


AS®, T, e. B pacmuiaBe OOpasylorca MpouHbie \-G0000 
accollWalluH HOHOB (KaTHOHOB HM aHHOHOB). 
CopnayeHue 3HayeHui AH, u Tenmoporo 3¢p- 
(ekTa peakuluu cboctbopa B paccMaTpHBaeMoM 


| 
a 


CL00-2-QT0M 
A 


culyyae (B pacuere Ha | r-aToM) No3sBomAeT Ne il 
TIpeANOORUTH mpoTeKaHHe peakuun (8), Re 


uyyureH c OOpa30BaHHem (dbocdbatTa KaJiblusn. 
Viupimu ciopamu, sBBelenve CaF, B wwiak xs PSF Pe 
cnoco6cTByeT MmpoTeKkaHulo peakluu (7) mpu ni adage all 
OUCHb HH3KHX KOHIeHTpaluax P.O; B Ua- ao seni 
Ke, T. e. CTaOuu3supyer PocdaT kasIbUuA. ITO pyc. 3. Bananne po6asoK CaF, H 
OOYCJIOBJICHO TEM, YTO HaJIMUHe JIeCKTPOCTAaTH- a eee pen foro betel 
yecKH cy1a6oro @rop-woua YMeHbiaeT MOJA- at ee peaRta edoceT a 
pu3yemocTb KaTHoHa Ca", T. e. yCHJIMBaeT 5s bast 
moe KaTHoHa Ca?* B MHKpooOacTAX LWWIaKo- 


BOro pacilaBa, COsep2Kawlux anuoub! POY -9To paBHOWeHHO YCHJIeHHIO: B3aHMO- 


Foot 
Jlelicrsua HoHOB PO; uCa?* B uaKoBoM pacilaBe, KOTOpoe NPHBOAAT K acco- 
IWalMAM YKa3aHHbIX HOHOB B CTaOHJIbHbIe TPYNMMPOBKH Marke pH nena 
T@JIbHBIX KOHMeHTpauuax PeO,;. [loqo6ubie rpynuHpoBKU HOHOB B AaHHOM Cy" 
yae MOryT CocTOATb u3 Ca?*, PO?, uF, mpuuem mo cTpoeHuto Hu COCTaBy OHH MO- 
ryT coorBercTBoBaTb cprop-amaTuTy Ca;(PO4)2F — MarmMaTuyeckoMy sepa, 
IIPHCYTCTBYIOUeMY B MSBeEPXKeHHBIX Mopoyax (1°), CrpoeHHe MOJeKYJIbI (bron- 
anaTuta ciloxHee, 4eM MouleKyabl cbochata KasLunA. COOTBeTCTBCHHO 3TOMY 
H3MeHeCHHe SHTPOMMH Mp Tepexoge cpociopa u3 *Kere3a B WakKU CHCTEMDI CaO— 
— FeO — CaF2 neckombKo Menbie BemmuHHb! AS8, a 3HaueHHve TeNJIOBOrO 

KTa Ooupute, vem Aig. 

alae o6pasom, BReeHHe B 2Ke1e3HCTO-H3BeCTKOBbIe WitakH CaF2 mpHBosut 
K OOpas0BaHHio, Jaxke Mp HH3KHX KOHIeHTPalnAx P205, MpOuHbIx oo 
PPyMMMpOBOK, MO CocTaBy COOTBeTCTBYIOIMX XHMHYCCKOMY SG eer. 
anatuTy. Kak 6biwio noKka3aHo (°), B pacmlaBax CaO — FeO — P20; J 
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UMBbIe CPYIMMHPOBKH HOHOB COOTBETCTBYIOT,MOmeKye (pocaTa KasIbI\HA. Bu 
JOOHBIX HOHHbIX PpyNNMpoBkaxX — MOJleKy/aX, HaXOJAWUXCA B KMAKUX UNI 
KaX, JlelicTByeT JIMLIb MpWHWuM OOe3IMYKH B OTHOMICHHH KaTHOHOB, KOTOPBI 
Mw OGecieuuBalOT, B OCHOBHOM, MepeHoc Toka (114%). [Ina dochata KaJIbun 
HanpwMep, OOHapyxXeHa OMHOKATHOHHaA MpoBoyuMocTb (1). Ja CHCTeME 
CaO — MgO — AlzOs — SiOz uncao nepenoca Ca?* MeHbIle EMHMIUbI MH YMCHEe 
waeTCa C YBeM4eHHeM KOHWeHTpalun AlsOs, Tak Kak MepeHOC TOKa B 3TOM CA) 
yae Moxer ocyulecrBIATbCA KaTHOHOM Al** (3”). 

Tlonyuenuble aHHble NO3BOMAIOT CUHTATb, YTO TEOPHA PeasIbHbIX MeTAaJIYPy 
TMYeCKMX WWiaKoB, Mpu OMMCaHMH UX PU3sHYeCKOM MOJeNM, ABMAIOMeHCA OC: 
HOBOM JlaibHelIMIMX KOJIMYeCTBCHHBIX PaCdeTOB, MOUKHA HCXOAMTb U3 (akTs 
oOpa30BaHHA B paciiylaBe OKHCIOB YCTOHYMBbIX FPYNMMPOBOK HOHOB, COOTBET! 
cTBYIOW[MX MO cocTaBy (opMyslaM OMpeseeHHbIX XHMHUeCKUX COeMHEHHH! 
Tlostomy Hanucanue peakuMit Aou2KHO MpOM3BOJMTbCA B KMOJIeEKYJAPHOK Cop 
Me». Sto 3HauHTebHO OOsleruaeT HHTepMpeTallHio JaHHbIX MO TepMOJMHaMHKE 
MeTaJlJIyprvuecKuX peakUM MH yMpolllaeT pacueTbl AKTHBHOCTeH KOMIOHEHTOR 
B wwakax. [loqo6Had MOJeb %KMAKUX IIaKOB He MPOTHBOPeYHT HOHHOHM MIpHi 
pode HX CTPOeHHA, MOATBeEPXKAeHHOH MHOFOUNCJICHHbIMM 9KCIICPHMeHTAJIbHBI! 
MH MCCI@OBAHHAMH 2JICKTPOXHMMYECKUX CBOMCTB XKUZKUX WwiakoB. XUMHYe? 
cKHe CoequHeHHA (bociaThl, CHIMKAaTbI) WIM yCTOMUMBbIe TpyNMHpOBKH no 
B WWwIake MOryT JMCCOWMMpOBaTb Ha KaTHOHbI HW KOMIVJICKCHbIC AHHOHbI TOJIbKG 
IPH S3HAYHTeIbHOM MOHWXKCHUM KOHIeHTPallMM KUCJIbIX OKHCIOB. OHaKO) 
JIA PeaJIbHbIX MeTasYPPH4eCKUX WWiaKOB MOJOOHbIA cily4ali He XapakTepeH| 
Ucksrouenve cocTaBJiaeT TOJIbKO MWJIaBHKOBbIM wnat, MoOaBseHve Kovoport 
B WWIlaK MpHBOAUT K CTaOHIM3alNH MOHHbIX TPYNMHPOBOK, Coepxawlux PO," 
IPH BeCbMa HH3KHUX KOHWeHTpalluax Pe2Os. 

Yuntpipad, uro CaFe pe3ko MOHHKaeT pacTBopHMocTb P20; B JIMMOHHOM 
KHCIOTe, CHH2KaA 3STHM LeHHOCTb (hocibaT-lwiaKOB KaK yJOOpeHHA, ero HCHONb 
30BaHHe B Mpolleccax Mepeslena cboctopuctToro uyryHa cileqyeT Mpv3HaTb He 
emecoo6pa3Hbim. [IpuMenaTb CaF2 MOxKHO TOJIbKO B MepHose YMCTOrO KHMeHH 
MapTeHOBCKOH MW1aBKH TIpH YCJIOBHM, YTO Mpolecc BeeTCA C NOMHBIM ONOpow} 
HeHHeM [1euH. 


Tlocrynuso 
24 V 1958 
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PH3SHYECKAH XHMHA 


H. B. HHKOJIAEBA-®EJIOPOBHHU, JI. A. POKMHA u O. A. METPHU 


BJIMSHWE HEOPrTAHHYECKHX HW OPFAHHYECKHX KATHOHOB 
HA BOCCTAHOBJIEHHE AHHOHA PtCl’, HA PTYTHOM 
KAIMIEJIBHOM JJIEKTPOJE 


(ITpedcmaenexo akademuxom A. H. ®pymkunoim 17 IV 1958) 


B cayyae SeKTPOBOCCTAHOBJICHHA HEKOTOPbIX aHHOHOB, HalpHMmep, S20s", 
FeCy,” , HgCy,” mu Apyrux, B pa3OaBeHHbIX pacTBopax HaOulOJaeTca pe3Koe 
TOPMOXKeHHe PeaKIHH, KOTOPOe CBA3AHO C BICKTPOCTATHYeCKHM OTTAJIKHBaHHeM 
HHOHOB OTPHIaTeJIbHO 3apA*KeHHOM MOBeEPXHOCTbIO 3eKTPOAa MpH Mepexose 
OT MOJOXKUTEMbHIX 3APAOB NOBEPXHOCTH BIeKTPOLa K OTPUMATebHbIM B TOUKe 
HyseBoro 3apsya (1). YBemu4eHHe KOHWeHTPalUn HAAUPepenTHOro s1eKTPOMH- 
Ta BbISbIBaeT YBeJIHYeHHe CKOPOCTH peakUMH HW B HeKOTOPbIX CyYaAX MOMHOe 
CHATHe TOPMOXKeHHA. Takoe BIMAHHE (OHA MOXHO OOBACHHTb TeM, UTO pH MO- 
BbILIeCHHH KOHICHTPpalWH KaTHOHOB (oHa IeKTPHYeCcKOe MOMe OTPHMLaTeIbHbIX 
ZapAOB MOBePXHOCTH 3/eKTPOda IKPAHUpPyercA UM OTTAIKMBaHHe AHHOHOB M0- 
BEPXHOCTbIO 9/IeKTPpOda yMeHblulaeTcs. JelicrBue opraHHuecKHX KaTHOHOB 
{(CH,)4N]+, [(CaH,),N]+, rpu6en3unamuna u Apyrux ananoruyHo JelicTBuro 
HeOpraHHueCKHX KaTHOHOB HM MpoOABIAeTCA B OOMACTH NOTeHHAaIOB UX afcopo- 
mun (). 

OgHako pa3JIMUHbIe AHHOHbI MpOABJIAIOT Pa3HYHYIO UYYBCTBUTEIbHOCTD 
K BJIHAHHIO NoOaBoK HHAMdpepeHTHoro deKTpomuta (!). Tak, oOaBKa KC} 
B KOHWeHTpauuu | N nomHOcTbIO CHAMaeT TOPMOXKEHHE PAK BOCCTa HOBJIEHHe 
aHuoHa S,O’, B TO BpeMa Kak MPH BOCCTAaHOBJICHHH PtCl’ B mpucyrcrBuu Toli xe 


KOHWeHTpauun KCl TopMoxkenve peakWMH CoXpaHsAeTcA, XOTA H HaOIOMaeTca 
B Ooulee y3KOM HHTepBasle NoTeHMaoB. Ilostomy OblIo HHTePeCHO HCCJIeOBaTb 
melictBue HaHOoee aKTHBHBIX HeOPpraHHyecKHX HM OPraHHyeCKHX KaTHOHOB Ha 
SIEKTPOBOCCTaHOBeHHe aHHoHa PtCla”’. 

Kak u3BecTHO, 3(~peKTHBHOCTb JeHCTBHA KaTHOHOB (oHa Ha PeaKIHH 9dJIeK- 
TPOBOCCTAaHOBeHHA BospactaeT B patty Lit<Nat<K*<Rb*<Cs* un Catt< 
<Srtt<Ba*t, HampumMep, B ciy¥ae seKTpoBoccTaHoBseHuA S,O° cKOpocTb 
peakunu mpu mepexoge oT 0,01 N LiCl xk 0,01 MN CsCl Bospacraet B 40 pa3 
‘© = — 1,0 B nporms H. x. 9.) (?). Ha puc. 1* mpnBexennt noua pu3alMouHble 
KPUBbIe BOCCTaHOBMeHUA aHHona PtCl) B mpucyTcrBuu IN x0pHAOB We MOUHbIX 
MeTaJIoB. Kak BHJHO H3 MpvBeseHHoro pucyHKa, NoOaBKa uHAM@pepeHTHoro 
IEKTPOMHTA MPHBOAUT K YBeJIHYeHHIO CKOPOCTH peak BO BCel OOMacTH 
JOTCHILMAJIOB ACOPOMMM KATHOHOB poua (*). CKopocTb peaKWHH, Kak HM B calyyae 
30CCTAaHOBJICHHA S.O1, 3aBHCHT OT MPHPOAb! kKaTHOHAa (poHa, HO axKe B MpucytT- 
-tBun 1 N CsCl ropmoxKeHHe peakUMM NOJIHOCTbIO He CHHMaeTca. Oprannyeckue 
Karvoubt [(CH,),N]* un [(C,H;),N]' taxxe ycKopaioT peaklwio 91eKTpoBocctTa- 
sopieHuat PtCl’. C yBemuyeHHem KOHWeHTpallun Wo6aBKH HW WHHbI opraHnue- 


‘Kol Weru, HanpuMmep, mp AobaBKe [(C,H,),N]* sdpexruBHoctb jelicrBuA opra- 


“ Ha BceX PpHCyHKaX MpHBeseHa TOMbKO YaCTb MOMAPH3al\MOHHOH KPHBOM, COOTBETCTBYIO- 
aA OTPHUATeIbHLIM 3apAJamM NOBePXHOCTH, TaK KaK IPH MOMOKUTCbHBIX 3apAAX HaOJII0- 
laeTca pe3koe HCKaxKeHHe KpuBol MoAporpaduyecKMMU MaKCHMyMaMH. 
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HHYeCKHX KATHOHOB Bospacraer (puc. 2). OpraHMueckHe KaTHOHBI ABJIAIOTC 
Goulee actbPeKTHBHBIMH OOaBKaMH, YeM ake HanOosiee aippekTHBHBIM M3 OJHC 
3apAHbIX HeOpraHHueCKUX KaTHOHOB Cst+, B3ATHIH B TOH Ke KOHIeCHTPallHk 
Ouako 2(peKTHBHOCTh JleHcTBHA KATHOHOB Ha 9JICKTPOBOCCTAHOBJICHHE aHH¢ 
HOB OMpeesAeTCA He TObKO HX aCOpOMPyeMOCTHIO, HO, M0-BHAMMOMY, COOTHG 


IW@HHeEM Mey pa3MepaMH KaTHOHa HU NOJORKeHHeEM WeHTPa AKTHBHPOBaAHHO 


08 42 16 L06 tk) , 
ne G8 §2 6 0 fxkay 
TT ae 
Puc. 1. Tlomapusamuonnple Kpupbie poc- Puc. 2. [lomapusaljMouHble KpuBble BoccTa- — 
ctanopieHua 10-3NKePtCly Ha prytHom  HoBuieHua 10-3N Ke PtCla Ha ptTyTHOM ka- 
KalleIbHOM 9JIeKTpofe B MpvcyTcTBHH:  MebHOM SJIeKTpoze B MpucytcTBuu: 10-3N 
1N NaCl(a), 1N KCI(6), 1NCsCl(e) u  [(CeHs)4 N] Br (a), 10-9N [(CH3)4N ]2 SOzg (6) 
6e3 06aBoK (2) u 6e3 206aBoOK (6) 


KOMIWIeKca pasps2%Kalolerocn anvona. Tak, KaTuou [(C,H,),N]*, Koroppili yBe 
JIMUHBaeT CKOPOCTb peakWMH BOCCTaHOBJIeHHA S20 (Qe HgCy, (2?) Bo BceH 06a 


CTH NOTeHIMaOB akcopOWuN KaTHOHAa B Cly4ae BOCCTAHOBJIeHHA aHHOHA PtC} 


ycKopxeT peakHiO TOJIbKO TIpH MOTeHUMasax, Ooee OTPHWATeIbHbIX, YeM — 
1,2 B mpoTuB H. K. 9. (pue. 3). YckopeHne Mpollecca MOHOCTbIO HUCYesaeT TIP: 
elle Ooslee OTPHMATeIbHbIX MOTeHWMalax, BCeACTBHeE AeCOpOWMH OpraHHyecko 
rO KaTHOHA C NOBepXHOcTH dIeKTposa. Tloreniuas, IPH KOTOPOM Npekpauiaerc: 
yckopatomee JelicrBue [(C,H,),N]* wa peaxttuio BoccTaHOBJIeHHA PtCl), copna 
WaeT C NOTeHUMAaJIOM JecopOlWnn, OMpedeeHHbIM H3 KPUHBbIX 3aBHCHMOCTH An 
(bepeHWHaIbHOH eMKOCTH OT MOTeHI{Mala B clmyuae PTYTHOrO 97eKTpoa (*) 
B oOsacTH NoTeHMasioB, rye HaOmOaerca YCKOPeHHe PpeaKWHH B MPHCYTCTBHI 
[(C,H,),N]', nonapu3ayHoHHble KPHBbIe HCKaxKeHbl KaTAIMTHYeCKOH BOJIHO! 
BbILeICHHA BOOPOMa, KOTOPad NOABIACTCH B MIPHCYTCTBHM CIeOB W1aTHHbl 
IIpu noreniuamax Gosee NOMOKUTeIbHBIX, VeM —1,2 B MIPOTHUB H. K. 9., HaGvIIC 
aeTcA YMeHbIWeHHe CKOpocTu BoccraHoBeHuA PtCl). C yBeMueHHeM KOHI[eHT 
pauuu [(C,H,),N]* u yBenuuennem KonWeHTpalluu (ona OTHOCHTEIbHOe TOPMC 
*KeHHe Peak MpOABIAeTCA CHuIbHee (puc. 3 u 4). 

Taxoe jlelicrpue Karuoua [(CyH,),N]* Ha Boccranosnenne PtCl’ momu 


OObACHHTh CIeLYIONIMM OOpa3som. AHuOH PtCl) uMeer miocky10 Konurypatui 
M CHJIbHO afcopOupyerca Ha MOBepxHocTuH pTyTH. BemezcrBue 3Toro mepexo 
QJIEKTPOHOB IPH ePO BOCCTAHOBJICHHH MPOHCXOAUT Ha paccTOAHHAX, Gomee 6n3 
KUX OT WICKTPOAa, YEM MPH BOCCTaHOBJeHMH AHHOHOB S,O', HgCy!. Heoprann 
yecKHe KaTHOHbI, UMEIOULMe MaJleHbKHe Pa3MePbl H OTHOCHTeEJIbHO HeOOVIbILIM 
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OpraHHyeckue KaTHOHEI, Hampumep [(CH,),N]+, moryr npuOmuaureca K 9JI@KTPO- 
AY HACTOMbKO, YTO SIEKTPUYECKOE MOe STHX KATHOHOB BAMAeT Ha BOCCTAHOBMeE- 
He PtCl). Haxogsauuiica Ha Oombiiom paccTosHMH OT NOBeEPXHOCTH JJEKTPONa 
| MOOKATEIBHBI 3apAn Karnona [(C,H,),N]+ oxasprBaerca HeadpeKTHBHBIM 
BIJIOTh AO NoTennaia —1,2 B npoTHB H. K.9. TopMoxKeHue peakUHu B 9TOH 
OONaCTH MOTeHUMANOB CBAZAHO CO CHATHEM yckopsioulero jelicrBHA HeopraHu- 
YeCKHX KaTHOHOB, BCJICACTBHe BbITeCHCHHA aCOPOMPOBaHHBIX Mp 3THX MOTeH- 


SP Meseok 

onpohtno 4 CEPR ry 

) 08 {2 16 206 (Hk3.) 04 08 12 (bbliks) 
ry n (6 blinks 


Puc. 3. TouspusauuonHbie Kpupbie Boccta- Puc. 4. Ilomspusaunonnpie KpHBbIe BOC- 

HoBeHHA 10-°N KePtCl, Ha pryTHom Ka- cTaHoBsenua 10-°N KePtCly, wa ptyTHoM 

MeJIbHOM SuIeKTPOe B MpHcyTCTBHH: 6e3 WO- KalleJIbHOM 3JIeKTpoze B MpHcyIcrBun: 

OaBok (a), 10~°N [(CyHg)4N]2 SOq (6), 10-4N = 0,1N NagSOq (a), 0,1N NagSOg ++ 10-3N 

[(CaH9)aN]oSOa (6), 0:10-4N [(CaHg)aN |2SOg [(CaHo)a N]oSOg (6), 1N NasSOq (8), 

(2), 107-8N [(CaHo)aN]oSO, (0), 5-10-9N  1N NagSOqg + 10-8N [(CgH9)aN]o SOa (2) 
[(CaHo)4aN |2SOg (e) 


WMaylaX HeOpraHHuecKHX KaTHOHOB KaTHOHOM TeTpaOyTHamMouHuem. IIpu cpas- 
HEHHM MOJAPH3alMOHHbIX KpMBbIxX B pacrBope 10° °NK,PtCl, + 0,1N Na,SO, 
u 10-3 N K,PtCl, + 0,1N Na,SO, + 107-3N[(C,H,)Nal,SO,c J —¢@ kpuBpimn 
B TeX Ke pacrBopax 6e3 AoOaBKu 0,1N Na,SO, BuyHO, YTO yBeIMYeHHe KOH- 
IeHTPalluH HeOpraHuyeckoro KaTMOHA MPHBOAUT K YBesHYeHHIO S:pekTa OTHO- 
CHTCJIbHOrO TOPMOXKeEHHA PeaKIWHH BOCCTAHOBJICHHA PiGy (puc. 4). II[pu qanb- 
Helimem yBemu4eHuU KoHWeHTpauuu Na,SO, no 1N o6sactb MOTeHWMaOB, B KO- 
TOpoH Ha6mtofqaeTcaA TOPMOXeHHe Peak, OCTaeTCH TOH %e, YTO UM MPH jo- 
6aBKe 0,1N Na,SO,, oHako TOPMO%KeHHE B MAHHMYMe KPHBOH HECKOJIbKO YMeHb- 
waeTcaA BCIEICTBHe TOO, YTO IIpH TaKOM COOTHOLMeCHHH KOHICHTpallul KaTHoua 
TeTpa6yTusamMonua (107-3) u katuoua Nat (1) naunnaer mpoaBATbca ycKoO- 
paiouee jelicrBHe Heopranuyeckoro KaTHoHa (puc. 4). Ecam samenutb Nat 
OHO3SAPAHbIM KATHOHOM Ooslbluero pasMepa, HallpHmep Cs*, To TopMoxeHHe, 
CBA3AHHOe C BbITeCHEHHEM C NOBEPXHOCTH QWIeKTpOa HeopraHuyecKoro KaTHOHAa 
KaTuouom [(C,H,),N i+, yMenbumaetca. OqHako 9TO pasmuune Mey Nat u Cst* 
cruiaxKuBaercs C yBemHueHnem KoHueHTpalun [(C,H,),N]* 4B cayyae 2o0aBKu 
10-°N[(C,H,),N]+ k pacrBopam 10°°NVK,PtCl, + 0,1NVNaCl u 10°°V K,PtCl, + 
+ 0,1N CsCl J] — o-kpuBble BocCTaHOBJeHHA PtCl, momHocrbio copmayaior. 
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YpemHueHHe CKOPOCTH peakWMH, HaOsmOaeMoe mph nNoTenIManax, Oovee 
OTPHLAaTebHbIX, YeM —1,2 BMpOTHB H. K. 9., IPOMCXOUT, MO-BHAMMOMY, BCJe- 
CTBHe HeKoTOpoH edopmalun KaTHona [(C,H,),NI]+ y SuleKTpolla, BcuencTBHes 
uero WeHTP TAXKECTH ero 3apsaa MpHOMKaeTcA K MOBEPXHOCTH SIeKTPOMa. ITO) 
NOMTBEpKLaeTCA H3MCHEHHEM EMKOCTH PTYTHOIO 2/eKTPOAa B MPHCYTCTBHH Ka-- 
tuona [(CyH,),N]+: mo mnoreniuana, mp KOTOpOM MpovcxoyuT ecopOmnal 
[((C,Hy),N]*, HauvHaa co = — 1,2B mpoTMB H. K. 9., HaOul02aeTCA yBeIMYeHHe 
e€MKOCTH, KOTOPOe MOXET ObITb CBA3AHO C JecsopMallveH OoMbWIOrO OpraHHyecko-. 
ro KaTHoHa y moBepxHocTuH aekTpoya (7). TloyrBep2%qeHHuem MpaBHJIbHOCTH | 
IIPpHBeLeCHHOrO OOACHEHHA ABJIACTCA Take TOT PaKT, YTO MPH BOCCTAHOBJICHHH | 


annona PtCl, » KoTOpblli HMeeT He MIOCKOe, a OKTAIIPHYECKOe CTPOEHHe, KaTHOH| 
[(C,H,),N]+ yckopser mepBylo cTaquto peakuu BoccTaHoBleHHA PtCl, Bo Bceit’ 


o6acTH MOTeHUMaIOB alCopOWnu STOFO KaTHOHA. 

B cBxi3H C MOJYYCHHbIMH HaMH 9KCMeEPHMeHTAJIbHbIMH JaHHBIMH MO BJIMAHHIO) 
HeopraHHyeCKHX WH OPraHMYeCKNX KaTHOHOB Ha peakIHi0 9JIEKTPOBOCCTAHOBJICHHA | 
aHvona PtCl, HeoOxoqumo clelaTb HeKoTopbie 3aMeyaHusa no padore IT. Kusaso} 
u X. Jlalirunena (5), B KoTopol mosBepraetcd KPHTUKe TeOpHa, OObACHAIOUIAA | 
aHOMAJIbHbIM cna, TOKa Ha | — @-KPMBbIX BOCCTAHOBJICHHA AHHOHOB 3JICKTPOCTa- | 
THYCCKUM OTTAJIKHBaHHeM OTPHUaTeIbHO 3apAXKCHHOM YaCTUMbI OT OTPHMaTeJb- 
HO 3apa2KeHHOH NoBepxHocTu seKTpowa. II]. Kusano u X. Jlatirunen cunraivt, | 
uTo BoccTaHoBseHHe PtCl, Ha pryTHOM KaNeIbHOM S/eKTPOe He ABMAETCA SICK" | 
TPOXHMHUYECKHM TIPOLWeCcoM, a YHCTO XHMHUCCKHM: B NepBOH CTaMH BOCCTAHOB- | 
jenna PtCl; pearupyer co ptyTbio c o6pasopanvem Hg)", satem Hg>* oxuc- 
anetca PtCli B Hg**, koropaa BHoBb oOpasyer Hg}* mo peakuun Hg**-+Hg— 
—> Hg}+. Sror karamuTwyeckHit WMKII HapyulaeTcA Mp Oomee OTPHILaTeJIbHbIX 
NOTeHWualax BceAcTBHe ObilcTporo SeKTPOBOCCTaHOBeHHA Hgett, o6pa3yto- 
ierocad B MepBoH CTaquu Ha NOBepXHOCTH JeKTpoya. Ha HenpaBHJIbHOCTb mpel 
MOJIOX%KCHUA O YHCTO XMMHYECKOM BoccTanoBenuu PtCl, pryTbio yxKe OblIH yKa 
3aHHA B WuTepatype (°). Mbl XOTHM 3aMeTHTb, YTO MOJyYeHHbIe HAMM 3aBHCHMO- 
CTH CKopocTH BoccTaHoBeHua PtCl, or payquyca KaTuoua (ona, a TakxKe BMA- 
HHe OpraHHuecKHX KaTHOHOB Ha 9TY PeaKUHIO Heb3A OObACHHTb, MPHHUMaA 
cxemy II. Kusano u X. Jlalitunena. pampim qoKa3arenbcTB0M MpaBMJIbHOCTH 
QJeEKTPOXHMMYECKOrO Mpollecca BoccTaHoBNeHuA PtCl) aBaaerca ToT PakT, 4TO 
WeHcTBue KaTHOHOB Ha PeaKIHIO BOCCTaHOBJICHHA Pt HaOONaeTcA TOKO | 
B OOACTH NMOTeHWMAaIOB aycopOunu opranHyeckoro KaTuoHa (puc. 3 u 4). STH 
WaHHble YKa3biBalOT, YTO BOCCTAHOBJICHHE Ptcl, apaserca NOBe€PXHOCTHBIM TIpo- 
IeCCOM, a He MpOHCXOJMT B OObeMe PacTBopa. | 

B 3akj0UeHHe CUHTACM CBOHM MPHATHBIM JOJTOM BbIPa3sHTb OarosapHocTh 
aka. A. H. OpymkuHy 3a NOCTOAHHYIO KOHCYJIbTaWIO HM BHHMaHHe K pa6ore. 


Mockosckult rocyapcTBeHHbIM yHMBepcuTeT Ilocrynusto 
um. M. B. Jlomonocosa 7 IV 1958 
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Jloxxaynn Akagemun wayr CCCP 
1958. Tom 122, Ne 4 


PHSHYECKAA XHMHA 


B. C. OCTPOBCKMM, T. A. AM®HTEATPOBA u B. A. AMMOJIBCKMM 


O BJIAAHHH OKHCHbIX TJIEHOK HW AJCOPBILMOHHO-AK THBHOU 
CPEJbI HA NOJISYYECTb MEJHOUM NPOBOJIOKK 


(ITpedcmaeaeno akademuxom II, A. Pe6uxdepom 80 V 1958) 


_ AjcopOuHoHHoe BIHAHHe BHeIIHel cpelbl Ha MexaHwyueckue cBolicTBa Je- 
<~pOPMHPYeMbIX TBEPJLIX Te] YCTAHOBeHO B paOotax wkombI II. A. Pe6ungepa('). 
_ Jfelicrpue nopepXHOCTHO-aKTHBHBIX BeleCTB IPH JecsbopMalluu MeTasIOB u3y- 
YaJlOCb B HENMOJAPHbIX YIICBOLOPOAHbIX XKHAKOCTAX, KOTOPble CaMH, Kak 93TO 
ObiI0 MOKa3aHo (°), He OKa3bIBalOT BJIMAHUA Ha MeXaHW4eCKNe CBOMCTBAa MeTaJ- 
Ja B Mpotecce nomsyuectu. [lomapHble cpesbl, B YACTHOCTH BOfa, NOBEPXHOCTHO- 
‘AKTMBHbI Ha HEKOTOPbIX MeTaJJax, HW pu OWeHKe 9¢:pseKTa BJIMAHHA PacTBOPeH- 
HBIX B HHX BelLeCTB CleqyeT YYHTHIBATh JelicTBHe pacTBopuTeiA. Kpome Toro, 
eCIH Cpefla XMMMYeCKH B3aMMOJeHCTByeT C MeTaJJIOM, OOpa3sya, HampuMep, 
OKHCHY!0O IWI€HKY Ha eFO MOBePXHOCTH, TO 9TH HOBOOOPa30BaHHA MOFYT OKa3bI- 
BaTb 3aMeTHOe BJIMAHMe Ha MeXaHWyecKHe CBOHCTBa MeTaJJla. 
— B pa6orax Pocxo u Auapare (*) oTMeyalocb, YTO OKMCHbI€ MJI€HKH Ha MOHO- 
KPHCTaslaxX MOryT CYULeCTBeEHHO YIPOWHATD MocelHHe, MOBbILWAaA Npezen Te- 
KYYeCTH H 3aTPYTHAA JabuHelurylo WecbopMallMio B TiaBHOM WwlacTH4ecKo 06- 
acTH Mp pacTAxeHHM C MOCTOAHHOM CKOPOCTbIO HJIM CHH2KAaTb CKOPOCTb Mlac- 
THYeCcKOrO TeYeHHA MPH PacTA*KeHHH NOR NOCTOAHHOM Harpy3KkoH. 
PoxancKuM 4 PeOunzepom (*) 6bi1a H3ydeHa PO/JIb OKHCHBIX MICHOK B aycop6- 
IMOHHOM 2cpdexTe oOerueHua ecbopMallnu Metaos. JIMxTMaH u OcTposcKHit 
(°) mpu ucceqoBaHHu STOrO ABJICHHA Ha MOHOKPHCTaaxX KaMHA yCTaHOBMIN, 
4TO BJIMAHWe OKHCHOH MIeCHKM BOSPaCcTaeT C YMeHbIeHHeM AHaMeTpa OOpa3ila 
M POCTOM TOJILLMHbI OKMCHOH MJI€CHKH HW 3aBHCHT OT OPHeHTAallHH MOHOKPHCTaJia, 
mpHueM MakcHMyM 9dpekTa WexXHT B OOMACTH yrvIOB HavabHOM OpHeHnTallnu 
Xo, Omu3kux K 45°. Mimn Opi0 mpeqoxweno OObACHEHHe ZTOFO S*PekTa, oc- 
HOBaHHOoe Ha Tak Ha3bIBaeMOM MacilTaOHoM dpaxTope. Ilo-BuyquMoMy, He HCKJIIO- 
yeHa BO3MOXKHOCTb, MOATBep2xKaeMad HeKOTOpbIMH paOoTamu (°), uTO OKUMCHBIe 
MICHKH IPH TOJMMHAX MOpAAKa ThICAY aHcTpeM OOaaloT NOBbILIeEHHOH Mmpou- 
HOCTbIO Ha pa3pbIB, OH3KOH K TeopeTHYeckoH. Hamuune Tako MIeHKH 3ajep- 
KUBACT MIAacTHYeCKY!O JecopMallHi0 MOHOKPHCTaJa lO Tex Nop, N0Ka Harpy3Kka 
Ha oOpa3ell He JOCTHIHET BEMYHHbI, MOCTATOUHOH WIA paspblIBa XPYNKOM MIeH- 
KH OKHCH, Tocle Yero TOJbKO BO3MO2%XKeH CBHI MO MJIOCKOCTAM CKOJIb%KeCHHA 
MOHOKpuctTassa. PacueT HampsxKeHHA B OKMCHOM MeHKe, pH KOTOPOM IIpo- 
HCXOAHT ee pa3pbIB, MaeT 3Ha4YeHHA, COriacyloulMecA MO MOPAAKY BesIMUHHDI 
¢€ TeOpeTHYCCKHMH 3HAYCHHAMH MPOYHOCTH MOHHbIX KPHCTAJIVJIOB. 
Uccelopanie BJIMAHHA OKHMCHBIX MJICHOK Ha MOJMKPHCTaJIM4eCKHe MeTaJ- 
Jib MPOBOLUOCh TObKO JIA MI€CHOK TOJIMLMHOH OT HeCKOJbKHX MHKPOH JO 
JleCATKOB MHKDOH (’). OcoOplii uHTepec NpescTaBsAeT BbIACHeHHe JeHCTBUA TOH- 
KMX OKHCHbIX IvIeHOK Ha MeXaHWueckHe cBOlcTBa MoMKpucTanios. Hamu 
6bII0 OOHAPy2KeHO, YTO JecsopMallMA MOJIMKPHCTaIMYeCKOH MeAHOK NPOBOJIOKH 
BaTpyMHAeTCA, CCIM OHA MpoBoLUTcA B Bose. OOpasiibl B Bue MPOBONOKH U3 
Q/ICKTPOJIMTHYeECKOH MeH, WHaMeTpoM 0,5 MM, OTKHTaJHCcb MIA NowyueHHA 
HeEOOXOAUMOM JIA ONTHMaJIbHOrO MpOABIeCHHA alCOpOWMOHHOrO acdpekta BeVIH- 
HHHbI 3epHa (mopsyKa 0,1 MM) HM UpoTpaBsHBaINCb B Tepcybdpate aMMOHHA. 
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PactaxxeHne MpOH3BOAMIOCb NOCTOAHHOH Harpy3koH HUKe Mpeyesa TeKywecty 
Ha criellHaIbHOoM mpHOope. Bowee nofpoOHo MeTo-MKa OMMCcaHa B paoorte (°)} 
YcraHoBeHo, TO IPH ResbopMalluH B AMCTHJJIMPOBaHHOH Bose HavaJbHas 
CKOPOCTb TeYeHHA, a TaKrKe JeopMalluA, HATeKWaxA K JaHHOMY BPeMeHH, Pesk 
CHW KaeTCA MO CpaBHeHHIO C H3MCHCHHAMM 9THX BeJIMUMH MPH HCIbITaHHAX H 
posfyxe. Ha puc. | mpupezeHbl KpHBbIe MoswsyyecTH MeM Ha BOsAyxe (/) u 
Boye (2). Kak BHAHO 43 pucyHKa, KpHBast 2 ueT 3HAYHTebHO HUXKE KPUBOH 1, 
y IIpu norpykexun o6pasiloB B BOX 
j 5 OHM HOKPbIBalOTCA OKHCHOH MJIeHKO 
pe KPaCHOBaTOrO IWBeTa, TOJILIMHa KOTO- 
4 poli cocrapmser COTHH aHTcTpem (°). 
ceereiy O6pa30BaHHe OKHCHOH IMVJIeHKH H 
oe MOBEPXHOCTH Me] BbI3BaHO, I0-BH- 
| ae 2  jIMMOMY, PpaCTBOpeHHBIM B BOJe KHC- 
opofom Bo3ftyxa. JlelcTBuTebHO, 

IIpOLYBKa KIOBeTbI C BOOM BOOpO- 

NOM cHuMaeT ac:pekT ynpouHeHuA— 

KPHBble Ha BO3yxe H B OOpadoTaH~ 

HOH TaKHM OOpa3o0M Bose CoBMaaloT; 

HaoOopoT, NpoLyBKa BO3yXOM MOBbI~ 

laeT oddekT, MpHyeM yMpOuHeHHE 
pacTeT Cc yBeJIMYeHHeM BPeMeHH MPOAYBKH UH JOCTHTaeT NpeebHOrO 3HaveHUs 
pH MpodyBke B TeyeHHe NpuMepHo 60 MmuH. | 

PeOungepom nu Bencrpem ycrTaHoBseHO ABJICHHe 9SIeCKTPOKanMJApHOra 
NOHHKCHHA MPOUHOCTH TBePAbIX MeTaJIJIOB, AaHaJIOTMUHOeR IICKTPOKaNMIIAP4 
HOMY TMOHH2KeHHIO MOBECPXHOCTHOTO HaTAXKeHHA Ha rpaHHlle MeTaJI—IeKTPO- 
aut (14). 

B nate ma6opatopun B. A. Kpouray3om 6blul0 MO0Ka3aHO, UTO HaJOXKeHH 
KaTOJHOH NOAPH3allnn B Mpolecce AeopMalluu MeJIM, YaJlAA OKMCHY!0 IWICHKY 
IIpenATCTBYA ee OOPasoBaHHlo, ycTpaHsAerT acpdekT ynpouHeHua. TakuM OOpa3om, 
ateKT yYMPOUHeHHA BO3HHKAET TOJIbKO B MPHCYTCTBHM OKHCHbIX MICHOK, a CO 
3aHve yCIOBHH, IPH KOTOPbIX OHH He BO3HHKAIOT HIM YlasiAOTCA, IPUBOAUT 
K HcuesHOBeHHIO adpdexta. Ilepekucb Bofopofla, Kak Ooslee aKTMBHbIi areHT, 
OKA Oblia Obl WelicTBOBaTb Ooslee CHJIbHO, TaK KaK Ha MeH MWpoHcxosUT 
KaTaJIMTHYeCKOe Ppa3slomeHHe HeOe c BbieseHHeM AKTHBHOFO aTOMaPHOrO KHC- 
Jopoya. OfHaKO HMeHHO OslarofapsA akTHBHOMY BO3selicTBuIO H2O2 Ha MerTawse 
He OOpa3yeTcA CIVJIOWIHOH OKHCHOH MIeHKH, a MPpOHCXOAUT KOppO3sHOHHOe pa3- 
pylleHHe, B pe3ybTaTe KOTOPOrO HaOwlOAaeTCA HeKOTOPOe OOMerueHHe TeYCHHA 
MeTajia yxKe B 3% pacrBope HeO2 no cpaBHenuto c TeyeHHeM B Bose (puc. |, 3). 
IIpu kontentpaunu xe 10% HeOe KpuBax slexKUT Jake BbILIe, YeEM pH HCIbI- 
TaHHAX Ha Boszyxe (puc. |, 4). 

TlopepxHocTHO-aKTHBHble BelllecTBa (HampuMep, OyTHOBbIi cpt), aZcop- 
OupyloulHeca Ha MeTaJJe H3 BOLHOM Cpefbl, Take MOBbIMAIOT CKOPOCTh TeYeHHA 
MeJHbIX OOPa3IlOB MO CpaBHeHHIO C TEYeHHeM HE TOJIbKO B BOJe, HO H Ha BO3AYXe 


H el Se here | 
a 10 19 20 120) =240 mua. 
ke: 


Puc. 1 


Ta6nmuua 1 
v —Dd oe 6 
Gears 5d 8, a : H,0 |2 “1,0 % a BOsy, % a BOS, 1% 
H,0 *H,0 Bosn “pos 

Bosazyx 3,1 |0,240 
Bona 2, 005845 —39,5 —35,5 
3% pactsop H2,02 | 2,3 |0,167 15 15 —30,4 —25,8 
10% pactsop H.,O2 | 3,6 | 0,287 80 98 +19,5 +16,1 
1% pactBop CgH,OH| 5,5 | 0,360 afi) 148 +50 ,0 +77 ,4 
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{puc. 1, 5). B ra6n. | mpupeyenbi: Hayanbuble CKOpocTH TeyeHHA vo, 3HaueHUA 
Aepopmattuu (B mpowentax) Hatekmei 3a 15 MHHYT ¢,5, BeIMUMHa OTHOCHTeNb- 
HOO MOBbILICHHA (CHH2KCHHA) HavasIbHOH CKOPOCTH TeYeHHA HM OTHOCHTebHOrO 
YBeJIMUeHHA (YMeHbIIeEHHA) LecbopMallun pM pacTAxKeHHH B AKTHBHOM WM MHaK- 
THBHOM Cpeflax KaK MO OTHOUIeCHMIO K BOse, TAK HM K BO3LYXY. 
_ Ws npupeyenupix JaHHbIx cylelyeT, YTO TOHKHe OKHCHBIe MICHKH MOTYT OKa- 
[SbIBATbh CYULECTBEHHOE BJIMAHHe Ha Me€XaHHYeCKHe CBOMCTBa He TOJIbKO MOHO- 
KPHCTaJIJIOB, HO HM MOJHKPHCTaIMYeCKUX OOpa3sioB. OHako B aHHOM cly4ae 
HEBO3MOXKHO OOSACHHTh 9TO ABJICHHE MOBbIIMEHHOM MPOUHOCTbIO OKHCHOM MWIeHKH 
MaJIOM TOJIMIMHbI, TAK KaK B 9TOM CJTYYae MPHUWIOCh Obl NpeANOMOXKUTb, YTO Ha 
OKHCHYIO IWIeHKY JeHCTBYIOT HeEOOXOJHMble WIA ee paspblIBa Harpy3ku, 3HauH- 
TeJIbHO IIPeBbIWalolulwe TeOPeTHUeCKYIO MPOUHOCTD. 
_  CHH>KeHHe CKOpPOCTH MO3y4eCTH MOA BAMAHHeEM TOHKHX OKHCHBIX MWICHOK 
/Ha MOBEPXHOCTH MeTaJIJIa MOXKHO OOBACHUTb Ha OCHOBE JMCOKaHOHHbIX MIpel- 
-cTapienui. [Ipu yehopmMupoBanuu oOpa3ila oOpasyloujueca JMCOKallun cTpe- 
MATCA BbIMTH Ha NOBepXHOCTb. OKHCHAaA MJIeHKa Ha MOBePpXHOCTH MeTaua Mpe- 
‘MATCTBYeT STOMY BCJICACTBHe MOBbILICHHA MOTeHWMabHOrO Oapbepa OH3KO- 
| WeUCTBYIOWIMX CH, OTTAIKHBAaIOWMX JMCIOKallMM OT MOBepXHOCTH HM Mpenarcr- 
“BYI!OULMX UX BbIXOLY MOM AevicTBUeM MIPHJIOXKeHHbIX CKaJIbIBAIOMINX HaNpAxKeHHH 
M CHI 3epKabHoro oToOpaxkeHna. Ilostomy BbIxoX AuCOKalluH MOxKeT OCcy- 
IWLeCTBHTbCA TOJIbKO PH HalpAxKeHHAX, OobUIMX, YeEM ITO HEOOXOAMMO JA 
| MeTaJIJ1a C HOBEPXHOCTBIO, CBOOOAHOH OT OKMCHDIX MuIeHOK (1°), Tloqo6HbIM Oapb- 
-€POM MOXET CJLY2KHTb HE TOJIbKO OKHCHAA MWIeHKa, HO MH BOOOLLE NMOBEPpXHOCTb 
-C H3MeHEHHbIMH CBOHCTBaMH, HalpuMep, NosBepruytaa Hakseny. Ilo-Buqumomy, 
OKHCHAaA MWwieHKa B TepBylO O4epeb OKAa3bIBaeT BJIMAHHE Ha NCIOKALMH, 
“TlOpoxaeMble WCTOUHHKOM C OHM 3aKPeMJICHHbIM KOHILOM; TakHe HCTOU- 
-HHKH pacnOJlaraloTca BOM3H MOBepXHOCTH HM OOslaaloT Oomee HH3KUM «HalIps- 
| KCHHeM CTapTa» 110 CPaBHeHHIO C MCTOUHHKOM C JIBYMA 3aKPelVIeHHbIMM KOHIaMh. 
BaokupoBka HCTOUHHKOB C OMHHM 3aKPeIMJICHHbIM KOHUOM IIpHBOAUT K TOMY, 
4TO JecbopMalluA HavHHaeTcaA MPH 3HAUHTeIbHO OOJIbUIMX HalpsAxKeHUAX CTapTa 
-ucTouHHKoB. B ycioBuAx nmos3yyecTH 3afepxKKa BbIXOJa YacTH WHCIOKalHH 
B CHHHWLY BpeMeHH O3HauaeT CHH2KeHHe CKOPOCTH TeYeHHA HM YMeHbIeHHe Je- 
qopMalluH 3a JlaHHoe BpemaA. 

ABTOpbl MpHHOcAT OsarogapHocTb E. JI. Ulykuny 3a wWeHHble coBerbl npu 
oOcyKeHHH pe3yJIbTaTOB padorbl. 


MockosckuHlt rocyjlapcTBeHHbIH yHHBepCHTeT Ilocrynu0 
um. M. B. Jlomonocosa 9 V 1958 
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PH3SHYECKAA XHMH Fi 


B. I. MABJIOB u ©. B. BAHOPPAJOB 


YIPYLO-MPOUHOCTHbIE CBOMCTBA NJIACTHUHbIX 
JIMCNEPCHbIX CHCTEM B CBA3H C ABJIEHHEM THKCOTPONMUN 


(ITpedcmaeaeno axademuxom A. B. Tonuueeoim 17 V 1957) 


Mogyan cypura (g) H Mpexesbl MpOuHOCTH (thy) ABJIAIOTCA Ba2%KHEMMMIHMH Ma-- 
PaMeTpaMn, XapaKTepH3YIOWMMH MexaHuyeckue CBOHCTBa IWIaCTHYHbIX Wucnepc-: 
HbIX CHcTeM. Oco6ad BaxKXHOCTb H3MePeHHH BeJIMUHHbI  COCTOHT B TOM, TO He-: 


6obUIHe OTHOCHTe/IbHbIe yupyrve JedopMaliun (y), MPH KOTOPbIX NpoBOyATCA | 
HX OMpeleieHuA, KaK MpaBMJlO, HE BbISbIBaIOT 3aMeTHOTO Pa3PYLIeHHA CTPyK- 


TYPbI HCCeAyeMbIX CHCTeM. 
Pa6ora BbINOHANaCb Ha WIACTOBHCKO3HMeTpe C KOHICHTPHYeECKHMH ILMJIMH- 
mpamu (*). Ilopepxuocru, oOpasyroujve KOHWeHTpHyecKHH 3a30p, ObIIM Makpo- 
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Puc. 1. Kpusple 3aBHCHMOCTM Hallps2KeHu CABHra HM Mogysel 
CABura oT JetbopMallHH H BpeCMeHH WIA XKMPOBOTO coHoMa 


IepoxoBaTHIMH. OAHOPOMHOCTS NOJIA HaNpsAxKeHHH CABura (t) cocraBsana 94% - 
Hlecsopmupopanve OOpaslloB OCYIIeCTBIAJIOCb BPallleHHeM C MOCTOAHHOHM CKO- 
poctbio §(f) WHIMHApMyecKoro CepeyHHKa (2KeCTKHH JHHaMOMeTp — 2KJI) 
WIM 3aKPY4HBaHHeM YIIPyroH HHUTH, CBASAHHOM C CepfeYHHKOM (MATKHH WuHa- 
MoMetTp — MJ). Moyyau ucnomb3O0BaHHBIX JHHAMOMeTPOB ObIJIH COOTBETCTBEH- 
HO paBubl 4,9-10° u 29 r-cm/paguan. Jlesbopmalinu y Jerko onpefeAtorca Kak 
OTHOWICHHA JIMHeHHOrO CMeLIeHHA COA WesopMupyemoro MaTepHasa, yBueKa- 
eMOro Cep/euHHKOM, K IIMpHHe KOHIeHTpuyecKkoro 3a30pa. Perucrpupys Je- 


(popMallHH JMHAMOMEeTPOB, ONpeeAIOT HalpAXKeHHA CIBura, elicTBYIOMINe B. 


3a3ope. B onvcbiBaeMbIxX HMxKe OMbITAaX ONPeeAMACb 3aBHCHMOCTh +(y) H Ha- 
XOAMIOCb g KaK B CTATHKe, TAK IPH YCTAHOBMBUIMXCA MW HeYCTAHOBHBIINXCA 
PpexKHMaX BpalleHHA CepeyHHKa (B YCJIOBHAX HeBbICOKUX CKOpocreli). Ucnpi- 
TaHHA MPOBOAWIMCh Ha Pa3/IMYHbIX MIaCTHUHbIX CMa3Kax upH 20°. 

Ha pue. | kpupaa BC... H noKkasbipaer 3aBHCHMOCTb ty), MOyYeHHYyIO Ha 
*I UpH nt = 2,4-10-* 06/mMun Aa wupoBoro comMoMa. Tak Kak pa3MuUHBIe 
H3yUaBLIHeCH MpoOleccbl MpOTeKaloT C pa3HOH CKOPOCTbwO, TO WIA UX ONMCAHUA 
YHOOHO HCHONb3OBaTbh Pa3sJIMUHble MaClITaObl BpeMeHH. YunTHIBas 9TO, a TAKKE 
TO, YTO HEKOTOPble MPOMeccbl MpOTeKaloT AIMTeEIbHO, rpacduk, mpexcTaBeHHbTii 
Ha puc. 1, mocrpoeH C paspbIBaMH, KOTOPbIe COOTBETCTBYIOT Mepexoy OT OAHOFO 
MacluiTaOa BpeMeHH K ApyroMy HIM MpornycKy H38BecTHOTO MHTepBasa BPeMeHH, 
B TeY€HHe KOTOPOFO MPOUWCXOMM OMbIT, HO KOTOPbI He OTPaxkeH Ha rpaduke. 
Yuacrox GH Ha KpuBol +(Y) CoorBercrByeT JOCTH2KeHMIO CTall\MoHapHOroO pe- 
%KMMa TeYeHHA HCIbITYeMOH CHCTeMbI M PaBHOBECHOFO HallpsAKeHUA CABHTAa (tp) 
NPM BbIleyKa3aHHOH CKOpOCTM BpawleHuA cepfeyHukKa. Uepes 40 ac. (rouKka 
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ff wa xpusot BC... /) cepqeuHuxk Opin ocTtaHopmen u cucTeMa ocTaBmeHa noy 
HanpsaAxenueM. Beusy cna6o cmocoOxocru mcepyoreneli K peakcalluu u ObI- 
CTporo THKCOTPOMHOLO BOCCTaHOBJICHHA XKUPOBOrLO comHAOMAa Ha yuacTKe H/ Kpu- 
BOH _BC...1 HaOwlOfaeTcA JIMIb  HeSHauHTeIbHOe CHMKeHNe Halps- 
*KeHuH. 

PesyabTaTbI u3MepeHnii MOyuleH CIBMTa X%KHPOBOTO COMuAOMAa Mocse 3anou- 
| HEHUA HM MpHOopa, B mpollecce ero oTAbIXa B MpuOope H BO BPeMA UCMbITAHME 
MpeAcTaBJieHbl Ha puc. | kpuBok A’B’... 1’. B srux onbirax 3a Ha¥aslo oTcyueta 
BpeMeHH IIPHHAT MOMECHT 3alOJIHCHHA COMLONOM 937aCTOBHCKO3HMeTpa. 
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Puc. 2. Kpupble 3aBHCHMOCTH Halpx.KeHHM CABHra OT Je- 
tbopMalult IA %XupoBoro coMMoNa Mpu pa3sIM4HOM Mocue- 
MOBaTeIbHOCTH ero HCIbITaHuli 
: 


Yuacrxy A’B’ xpusoi A’B’... J orpeyaeT ero OTAbIX, B TeYeHHe KOTOPOrO Mpo- 
HCXOXMT THKCOTPONHoe BOCCTaHOBMeHHe CMa3KH H pocT g. B mpouecce Hempe- 
‘pbiBHoro jePpopMMpoBaHHA CHCTeMbI (YeEMy COOTBeTCTBYeT NMOIyYeHHe KDH- 
BOK t(Y)) 6e3 OCTaHOBKH STOFO Mpollecca MPOUSBOAMOCh OMpeemenue Z, B pe- 
3yuilbTaTe uero Obluia NoctpoeHa KpuBasd B’C’... H’. IIpunoxenne nanpsxenna 
BbISbIBaeT CHMXKeEHHE MOJYyseH CABHra, KOTOPble JOCTHraloT HaMMeHbIIMX 3Ha- 
YeHHH pH + = thy (TOUKa C’ Ha KpuBol B’C’...H’). 3arem g MeqweHHO NOBEI- 
ulaeTcd, MOKa He OKa3bIBaeTCA JOCTHIHYTO 3HayeHHe t = tp. C MomeHTa mpe- 
KPauleHHA BpaleHuA Cepeunuka (TouKa H’ wa KpusBolt B’C’... 1’) B pesymbrare 
THKCOTPOMHOFO BOCCTAHOBJICHHA CTPyKTypbl CMa3KH HaOwlOaeTcA pocT g, 
mpuyuem yxKe vepes 5 uac. Mocse OCTaHOBKM CepJeuHHKa BesM4YNHAa g ocTuraerT 
TeX 3HaYeHHH, KOTOPbIe Obl 3ad:PMKCHPOBaHbI K HaYasly onbiTa (rouKa B’ na 
kpupon A’B’...1’). 

Hapsyy c 3amepoM MOjlyJleH pH HelMpepbIBHOM MeJWICHHOM BpallleHHN Cep- 
JICUHHKa MpOK3sBOAMIMCh MUX 3aMepbI cnycTa 0,5—I1 ceKk. MNoce ocTaHOBKH 
cepeuHuka (Goslee BbICOKHe CKOpocTH). Bbwio HalieHo, YTO MO CpaBHeHHIO co 
cTaTHKOli CHuxKenHe Ha 10% OOHapy2xuBaeTcA yxKe IPH 2 nopsyzKalO0~° 06/muu. 
VM3menenue 2 Ha 7 NOPAKOB BHIZbIBAeT B YKA3aHHbIX BbILe YCJIOBHAX OMNbITOB 
yMeHbllleHve g mpuMepHo B 10 pa3, Tora Kak tpy MPH 9TOM M3MEHHETCA BCEFO B 
2 pasa. 

Ilpu paccMoTpeHui KpHBbIX (7), HO KOTOPbIM HaXOJAT tyy, OCHOBHOe 3Ha- 
yeHHe MMeeT OMpeseseHve Toro, Ha KakOM cTay{MM Mpomecca esopMupoBaHna 
CHCTeM MIPOHCXOMT UX paspylWieHHe M OHH MperepreBaloT HeoOpaTuMble U3Me- 
H€HUA B OTHOWICHHM CABHrOBOH MmpoyHocTH. PewleHwe sToro BoMpoca NosAcHsAeTCA 
jlanHbimu puc. 2, KOTOpbIii OTHOCHTCA K TeM 2Ke YCJIOBMAM MCMbITaHHH, 4TO u 
puc. 1. Cuayana monyyaiot Kpupyio OA...G qua 3apucumoctu (7). SaTem 
Ha HOBOM MopilMH OOpasia AOXoAAT MO HeKOTOporO sHaveHHA 7, (TOUKa A Ha 
Kpunoi OA...G), mocie yero pasrpyxkaloT oOOpasell (MoKa3aHO MyHKTMpHoli 
cTpeiKOoli, Wyle BHH3 OT ToUKM A) M CHOBa HayMHaloT onbiT. B 9Tom u 
Jpyrux NOJOGHBIX HCMbITAaHHAX MHTePBa/I BPeEMCHU, COOTBETCTBYIOMIMN Mepexosy 
K HOBOMY Harpy2KeHuio, cocTaBAdeT oKoIO 5 MMH. B yKasaHHOM MOBTOpHOM 
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ombire 3a Hayao oTcueTa BeMYMH 7 M Y CHOBa MpwHaATa TOuKa O, MpnueM| 
3aBHCHMOcTb t(y) copmaa c KpuBoli OA...G. Hosax (Tpetbx) nopuua coun-) 
oula MCMbITbIBaeTCH JO t=7%,, 3aTEM Harpy3ka CHMMaeTCA HM HAauMHAaeTCA} 
MOBTOpHOe HcMIbITaHHe OOpasya. DynkiuwA (7) Mua STOO HCIbITAHHA TAaKKe! 
mpecTaBuieHa KpHBOM OA...G. Tak ObIN0 N0Ka3aHoO, 4TO MCIIbITaHHe MJIacTH4- » 
BHBIX TeJI B YCJIOMAX HeMpepbIBHO BOSPaCTaIOLMX Halps2KeHHH MPM 7 < Tha MO- 
*KeT He BbI3bIBATh CHWDKeEHUA HX CABHrOBOH mpouHocTH. M3meHeHwe cTpyKTYpbl 
MAPKUX TWIAaCTHUHBIX Te, MpHBOAAULee K CHM2KEHMIO UX CIBAFOBOM MPOUHOCTH 
HauWHaeTCA MOCIe JOCTHKEHHA thy WIM Ynu, COOTBETCTBYIOUICH ty. /lelicTBH- 
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Puce. 3. Kpupble 3aBHCHMocTH HampsKeHHi caBHra oT etbopMalHi Hu BpeMeHH 

JIA XUPOBOTO COMAOMa NPM ero UCMbITAHHAX Ha 9MACTOBMCKO3SHMeTpax C *Ke- 

CTKHM MH MATKHM J\MHaMoMetpamu. OC... / — 3aBMCHMOCTb HallpA*KeHuu ciBura 

oT JepopMalul ia MAKOTO AMHaMometpa; OC’K — To Ke WIA *WKecTKoro Ju- 

HaMoMetpa; OCD’.../’— 3aBMCHMOCTb HallpAxKeHHH CBHra OT BPeMeHH [WIA MsAr- 
Koro JHHaMoMeTpa 


TeJIbHO, HePOpMHpoBaHNe HOBO NMOpUMM comMONa WO Y=, ero pasrpy3ka 


M HOBOe HarpyxKeHHe Jao KpuByio O,C...G. AnanoruuHo OblwiM MpoBeseHbl 
ONbIThI JePopMupoBaHuA OOpa3iloB, He MOABepraBlUMXCA UCMbITAHHAM, WO je- 
(pOpMalMH paBHBIX Yp, Y-> Ye Ilocse stToro Obl MOJIy4UeHbI KpHBbIe O2D, 
O;E, O,F. [na sTux Tpex OMbITOB Ha OTJeJIbHO BbIHeCeHHbIX IIKaslaX BPeMeHH 
MoKasaHo, 3a KaKHe OTpe3KH BpeMeHM Ip n=const ocTMraloTCA MaKCMMAaJIb- 
Hble 3HayeHuA t. M3 paccMaTpHBaeMbIx OMbITOB CJyIeLyeT, YTO MpesBapHTeMbHOe 
qecbopMupoBanve OOpasiloB NO Y_ > You BbISbIBAeT Gosee ObICTpoe OCTMKeHHe 
Ty IPH MOBTOPHbIX MCMbITAHMAX; CHHXKeHMe Mpeesa MpouHoOcTH B pesysbTaTe 
ePOpMHpOBaHHA MPH Y > You MPOMCXOMT WO Tex 3HaYeHHH 7, KOTOPbIe Obi 
JOCTHrHYTLI B Mpolecce mpebilyulero ucmbiranua. B ycuOorHaX OMMCaHHbIX 
OMbITOB OTCYTCTBY€T THKCOTpoMHoOe BOCCTaHOBJIeHHe OOpasilOB, MOCKOJIbKy 
B Ka)KJOM MOBTOPHOM OllbiTe JlocTuraeTca TO (MaKCHMAaJIbHoe) 3Ha4deHHe 7%, KO- 
TOPOMy COOTBETCTBOBAIO saBeplieHHe MpekBapuTesbHoro ucnbitanua. TIpu 
’ BBICOKUX CTeMeHAX LePopMupoBanna (yuactok FG ua KpuBoh OA...G) nocae 

pasrpy3KH HM OTAbIXa IaCTHUHBIX Tel HacTyMaeT UX THKCOTPOMHOe BOCCTAaHOB- 
jenve. Tak, mocle JOCTH>KeHHA t) ObIla CHATa Harpy3Ka (TOUKa G Ha KpHBO! 
OA...G) mM o6pasiy jan orypix 5 MMH., 3aTeM momyueHa KpuBast O;H/ 
© 4eTKMM MaKCHMyMOM. 

B mpotlecce JepopMupoBaHAA NWaCTHUHBIX Tel GH tay HSMCHAIOTCA pasvIHu- 
HO. YpyrocTb M CABHTOBaA MPOUHOCTh OGYCMOBJEHbI PasIMYHOrO pola CBA3A- 
MH Me*KY WaCTHUAMH AMCMePCHOM (asbl, PaspbIBAeMbIMH M BOCCTAHaB/IMBaeMbIMU 
C pa3MuHOH serKOCcTbIO. 

CcilocTaBsleHHe ONbITOB Ha 2K H MX MpescTaBiAo Sombuoli MHTepec B CBA3H 
c MucKyccneH, UMeBueH MecTo Mexyy H. B. Muxaiinospm (7) un A. A. Tpanes- 
HuKcCBbIM (*). Sto conocTaBeHHe MOKa3aHo Ha puc. 3. YcnoBua OnbITOB Ha 
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OblIH Te 2Ke, UTO HB Cae puc. 1. Pesynpratsr ucnrrannii Ha MJ lpeACTaBJIeHbl 


| B Bue 3aBucHMocTeH +(y) u <(Bpema). JLna ucnbiranuii Ha 2K yKa3aHo BpeMsa 


| HOCTWXKEHHA thy HU tp. 

M3 puc. 1—3 BugHo, uTo ty COOTBETCTBYeT BbICOKUM 3HaUeHHAM y. B onpirax 

Ha 2K OBICTpo (axe MpH OYeHb HU3KUX N) NocTUTaeTCes tqy, TOPMAa KaK Tp QOCTH- 
PaeTcH MeqieHHO. B ombirrax Ha MJ Mp JOcTaTouHO HU3KUX CKOPOCTAX Harpy- 

*KCHHA HMeeTCA IIPAMAA MPONMOPIMOHAJIbHOCT % HW BPeMeHH, HaOsIOMaloTCA camMo- 

MPOHSBOJIbHO YepeyloujMecA CHHAKEHHA M MOBbIMeHHA % MOCTe Mepexoya uepes 

mpeqes mpounocrw (JoMaubie wuHun CDEFG un C’D'E’F’G’),npuyem mocue 
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Puc. 4. Kpupble 3aBvcHMOCcTH HallpaxKeHH cCaBura oT Aesopmanul Ans 
NacTHUHOH yrueBosopoxHoH cmMa3sKu TOMW-54 


OUCHb MeJVJICHHOTO JOCTH2KEHHA Thy 34 Masloe BpemaA (oTpe3oK CD’ nomanHoli mu- 
Hun OCD") wapactaer Oonbmaa jecsopmaiusa (orpesok CD xpusoli OCD) — 
MpOucxoAUT ObicTpoe paspylieHHe CTPyKTYPbl, CompoBorxaroureeca naweHuem 
<. Orpeskam GH u G’H’ orpeuaer mpeObiBpaHve CHCTeMbI MO, MOCTOAHHOM Ha- 
Ppy3kKOH, YTO He COMpoBowaeTcA, OMHAKO, PeakCallMeli B HeH HampsxeHUA. 

Hactosimaa paOora noka3bipaeT JeHCTBUTeJIbHbIe pasHuuA ecdopMallHon- 
HbIX XAPaKTePpHCTHK MSATKHX MWaCTHYHbIX Tes] IPH UX UCMbITAHHAX Ha XW UMA 
WM yCTaHaBJIMBaeT, YTO BNepBble OMMCAaHHble B padoTe (*) AWA BOAHDIX MacT G6eH- 
TOHHTOB CaMONPOH3BOJIbHbIe YePeJOBAHHA MpPOMeccOB PaspYWIeHHA HM BOCCTAHOB- 
JI@HHA CTPyYKTYPbl pH HH3KHX CKOPOCTAX UX AesopMUpoBaHHA UH COMYTCTBY!O- 
“UHe STOMY CKauKH 7+ VWMeIOT OOmlee 3HAUeHHE JIA BbICOKOCTPYKTYPHPOBaHHbIX 
JMCMepCHbIX CHCTeM. 

B 3aBucHMOCTH OT XPYNKOCTH CHCTeM CKa¥YKOOOPa3HOe H3MEHEHHE 7% B IIPO- 
Ilecce UX NeopMUpOBaHUA MPOABIAeTCA C PasJIMYHOH Pe38KOCTbIO IPH pasHbix 
ckopocTax ResopmMaunk. Ha puc. 4 noKka3aHbl pesyJIbTaTbI MCNbITaHHH yraeBoo- 
pomuHol naacruyHol cma3Kku [OM-54 — cucremb! Oojee Xpynkol, ¥eM comMyOu. 
OnbiTbl NpoBosMHCch Ha *K. B nepBoM WukJe UCMbITaHHH OblIM NOYYeHbI KpH- 
Bple OCDE, O,C,D,E,F,, O3CyD,E2F2, OsC3...13. Llocae QoctuxKeHuA TOUeK 
E, Fy, Fy Harpy3ka c oOpa3ila CHUMaJlacb, HM OH CHOBa NOABeprasicA AeucTBHIO 
BOSpacTalouluxX HampsAxKenni cypura. B touxe Hs; 3akpyynBaHue cepleuHuka 
OblO MpekpauleHoO MH OOpasell OCTaBaJICA NOM Harpy3KOH, YeMYy COOTBETCTBYeT 
HeOoObWUAaA peswakcallua HampsAKennl. Kpusasxz O,C Obiia nosmyuena nocae ocrTu- 
YKCHHA thy (TOUKa C). M3 puc. 4 BuO, YTO Ha HUCMaalOulMX BeETBAX KPHBbIX 
<(y) MMeIOT MecTO KOseOaHHA t, AMIVIHTYa KOTOPbIX COOTBETCTBYeT BbICOTE 
3allITPUXOBAHHbIX Momoc. XapakTep KoeOaHHH + HarIAHO NOKa3aH B BepXHel 
yacTH pucyHKa, re B OoubuIOM MacuITa6e Jana KpuBat O3C,D,. Amnuauryya 
KoeOaHHi + ompefwensnetca (1) KOHKYPHPY!OMLUMM MpolleccaMH pa3spymleHus 
HM BOCCTAHOBJICHHA CTPYKTYPbI IaCTHYHbIX Ted. 

Iocrynuso 
WO Ware 
LMTHUPOBAHHAS JIMTEPATYPA 

1B. 11.1 apaos, AnnoTalua paOoT no XMMMHM HW TeXHOJOrHH Hern u rasa 3a 1956 rog, 
M., Uucr. neta AH CCCP, 1957, crp. 69; B. I]. lasnaos,l.B.Bunorpagos, JAH, 
114, 997 (1957). 2H. B. Muxataos, Kom. xypu., 17, 68 (1955). 3 A. A. Tpa- 
mne3HuKoOB, Koma. xypu., 18, 496 (1956). *H. H.Cep6Ceponua, Il. A. Pe- 
Ouunep, Konan. wypu., 19, 381 (1957). 
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Jloknxagn AkagweMun HaykK CGGP 
1958. Tom 122, Ne 4 


BHOXHMHA 


r. A. JEBOPHH, Tr. ©. HBANJEHKO u M. H. BbICTPOBA 


VCCJIEMOBAHHE KOMIMJIEKCOB SAHYHOTO AJIBBYMUHA 
C KAPOTHHOM 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 23 IV 1958) 


B wactoaujee BPeMA YCTaHOBJeHO, YTO B COCTABe JIMMOMPOTeHOB CbIBOpOT-| 
KH KPOBH, MOMHMO CTeposl0B, OOHAPyKHBaIOTCA TakyKe 3aMeTHbIe KOJIMYeCTBA 
KapoTuHouyos (1). Bonpekw nepBoHadaJIbHbIM IIpeMMOOXKeCHHAM, YTO Kapo- 
THH HaXOJMTCA B KPOBM B BUJe BOAHO-KOJJIONAHOTO pacTBOpa, BIOCIeACTBHK 
6bIIO MOKa3aHO, YTO OH TECHO CBA3aH C GeKamMu KpoBH (7). TponuKul (?) ont | 
TaMH 110 3IeKTpodope3sy KapoTHHa Cc Tvi0OyJIHHaMH CbIBOPOTKH KpOBH NOKa3aJl, 
YTO KapOTHH MMeeT cieludwyeckoe CposcTBO K rioOy1HMHy cblIBopoTKH. JInno- 
MpoTevfbl, Coep%xKauyHe KapOTHH, OOPa3yIOT MHIMeHTHI, WMpOKO paciipoctTpa-| 
HeHHbIe B OPraHv3Max M MMeloUlMe B PATE CyuaeB Oombioe PusnoorMyeckoe 
3HaueHHe. 

Mmeetca pad HaGsoeHHH O TOM, YTO B COeAHHEHHH C OeKOM KapOTHH Oosee 
ycTOH4MB K OKMCJIeHMIO, a TMocme eHaTypallMu OelKa OH JIerKO OKHCAIAeTCH 
(*). Mapruucon u ®eruceHKo noKa3aiu (°), YTO B MPHCYTCTBHH KapoTHHa yrHe- 
TaelCA MpOTeOMMTMYeCKaH AKTHBHOCTb KaTelcwHa uw MencHHa. Banaxopckuk 
(°) ycraHoBHJI, YUTO KaPOTHHOHAbI CNOCOOHbI AKTHBUPOBaTb OKHCJIeHHe MOJeKy- 
JIAPHbIM HW MePpeKHCHBIM KHCJIOPOJOM, MpH4eM STOT Mpollecc, MO-BUAMMOMY, pe- 
ryupyeTca UX B3aHMOOTHOWIeCHHAMH Cc OeKaMH. 

B cBa3u C YKa3aHHbIMH (akTaMH HaM MipeACTaBJIAIOCb HHTePeCHbIM UCCJIe- 
NOBaTb MpOleccbl B3aHMOJeHCTBUA KaPOTHHA C AMUHBIM aJIbOYMMHOM B YCJIOBHAX 
ONMCaHHbIX HaMH paHee OMNbITOB co cTepomamu (’). 

Komnuiekc AMUHOrO aIbOyMHHa C KPHCTaJJIMYeCKHM KaPpOTHHOM (KOMMep- 
yeCKHH MpenapaT) Nowyuasicd HaMH OMMCaHHbIM paHee cmoco6oM B TepMocTarTe:> 
upu 40°. 

TlomuMo kKpucTasMuecKoro KapoTHHa, JIA MPHFOTOBJIeHHA e€TO KOMIVIe- 
KCOB C Oe€KOM MPHMeHAJICA BOJHO-KOJJIOHJHBIM KapOTHH, MOJYYeHHHIM m0) 
Metoxy Bamnaxosckoro u Payescxoro (°). | 

Benok c WCxoqHOH KOHWeHTpaluen 1,65—3,28% pa36aBnasica BaBOe JH- 
CTHJIUpOBaHHOH Boou. | Ma pas6aBeHHoro GemKOBOrO pacTBopa CMelmIMBaJIH 
c 0,5 Mi BOHO-KOJJIOM“AHOrO KapoTHHa C KOHMeHTpallueH 21 mr-% u 0,5 ma) 
BOJbI WIM COOTBETCTBYTOMLero OydepHoro pactBopa. Takas CMecb BbIepxKUuBaacb} 
BTepMoctate mpu 40° uM pv KOMHaTHOM Temmeparype B TeyeHue 15—20 mun.,| 
3aTeM H3 Hee OTOMPasach MmpoOa, KOTOPAaA, TaK 2Ke Kak M Ip padore c Kpuctas- 
JIMYCCKUM KapOTHHOM, pa3sOaBANacb B 20 pas H CHeKTpotoTromMerpupoBasacp.| 
KonewHad KOHMeHTpalua Oemka cocTaBasa 0,08—0,04%. B kayectBe KOHTposs| 
CAYKU TAKHM 2e OOPasOM NOYYeHHBI u pasOaBlenHnmt pacTBop, He cojep-| 
MKaulHu OenkKa. | 

H3mMepenue yulbTpatpHoueroBbIX CMeKTPOB MOPOUleHHA MpOBOLUMOCh Ha) 
cnektTpodotometpe C®-4 B uHTepBase WiHH BomH 240—300 mr. 

JL BeIACHeHNA BOMPOCa O TOM, He MPOMCXOJUT JIM U3MeHeHHe HHTeHCHBHOCTH 
NOMVIOWeHHA B yalbtpaduomeronom cpeTe BCJIeICTBHe AeHaTypaliuu OeKa pH | 
erc MepeMelUMBaHHM C KapOTHHOM, Obl MOCTaBJI€H KOHTPOJIbHbIi OMIT, B KoTo-} 
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pom OeloK B TeX 2%Ke YCOBHAX MepeMelIMBaICA C CHbHO Pa3MeJIbYCHHBIMH BO- 
MOKHAMH CTCKJIAHHOM BaTbI, HO Oe3 KaporuHa. Oxa3anocb, uTo pu nepeMeln- 
3aHHH OelKa C KaPpOTHHOM MHTCHCHBHOCTh NMOrOUleHUus B yabTpaduosuete Ta- 
KOrO pacTBOpa 3HaYHTeVJIbHO BbILe, YeEM MPH .WepeMelIMBaHUN CeKa CO CTeKIAH- 
HOH BaTOH. OTO Jao HaM OCHOBaHHe NMoaraTb, YTO H3MeHEHHe HHTeHCHBHOCTH 
MOPIOWLCHHA B HalluX OlbITaX CBA38AHO C KOMMIeKCOOOPasOBaHHeM, a He C ABJIe- 
aMAMH MeHaTypallun. 
/ Ha puc. | mpuseenbi THNHUHBIe KpuBbie NOrmoueHHA AuUHOFO aJlbOyMuHa 
.KpuBaa /) H KOMIVIeKCa AMYHOTO albOyMuHa C KapOTHHOM (KpuBas 2) B yJlbTpa- 
(bHoeTOBOH OOacTH cnekTpa (Ha ocH OpJH- 
400 HaT — 93KCTHHKIMA, Ha oc adcllucc — AVIMHbI 
BoH). M3 kpHBbIxX cileqyeT, uTO npn oOpa- 
30BaHHH Oe€JIKOBO-KapOTHHOBOFO KOMIWIeKCa 
MaKCHMYyM MNOTOWeHHA OeiKa npn 280 Mu 
He CJiBHraeTcA, HO MPOMCXOAUT 3aMeTHOE U3- 
MeHeHHe HHTeCHCHBHOCTH MOTJOWeHHA. 
Tacbinckul u TlapnoscKas (°) panee mo- 
| Ka3aJIM, YTO H3MCHEHHE B CMeKTpax NOrowe- 
Ca HHA OeKOB NO BIMAHHEM PasJIMUHbIX cbak- 
200 F TOPOB OMpeesAeTCA H3MCHEHHEM COCTOAHHA 


500 


306 26¢ 260 260 mp fof 6 8 Da mma 


Puc. 4 Puc. 2 


SeIKOBOH MoeKysbI. B uacTHOCTH, HMM ObIIO yCTaHOBMeHO, 4TO H3MeHeEHHe 
MHTCHCHBHOCTH MOPIOWIeCHHA OeNKOBbIX PaCTBOPOB B YJIbTpadPHoeTOBou OOwa- 
oTH cMekTpa 6e3 CMeULeHHA MaKCHMYMa HJM NOABJICHHA HOBBIX MOOC NMOroule- 
HUA BbISbIBACTCA H3MeCHCHHAMM arperallMOHHOTO COCTOAHHA Oe/IKOBbIX MOVIe- 
KYJI, OCTAIOMMXCA He€M3MCHEHHBIMH B XHMHYCCKOM OTHOIICHHH: 3TO O3HataeT, 
4TO IIPH TaKOM Mpollecce He 3aTparuBaloTcA XpomocopHble rpynmbl Geka. 
Kak ObvIo0 MOKa3aHO S9THMH aBTOPaMH, MOBBIIMNeHHe NOTIOUWLeHHA OeKOBbIX 
PacTBOpOB pH OOYYeHHM OMpeseiAeTCA He MCTHHHbIM YBe/IMYeHHEM MOTJIO- 
MICHHA OeIKOBbIX MOJICKYJI, a KaXKYULMMCA ScpdeKTOM, OOYCJIOBJICHHbIM ycuule- 
HHeM PeIeeBCKOO PacCceAHHA YAbTPa*uOJeTOBbIX WyyeH Ha arperMpoOBaHHbIx 
qacTuWaX Oe€JIKOB. 

OuepuyHO, TO CHHXKCHHE MAKCHMYMAa MNOTOMIeEHHA pacTBOpaMu OelKa pH 
96pa3OBaHHH KOMIIJICKCOB C KapOTHHOM, BOSHHKAaIoulee B pesyJIbTaTe COBOKYM- 
HOCTH arperallHOHHbIX HW WeHaTyPalMOHHbIX ABJCHUH, HE MOXET CYKUTb KO- 
MMYeCTBeHHO! Mepoli OLleHKH KOMMIeKcooOpa3s0BaHus. Tem He MeHee, STOT Me- 
ro B COUeTAHHH C MeTOJOM MOHOCJIOeEB OKa3aJICA BIOHE MPHTOAHbIM AIA Ka- 
JECTBEHHOM UAeHTHUKaluU OOpasyloujerocH OesKOBO-KapOTHHOBOTO KOMIIIE- 
Kca. CHeKTPasIbHble OMpeleeHUA MPOBOLWNCh HAMM TMapaJIebHO HCCeLOBA- 
IMAM B MOHOCJIOAX VM BBIBOAbI Jelalucb HaMHM BO BCeX C/lyyaaxX Ha OCHOBaHHH 
e3VIbTATOB H3MepenHil, MpOBeACHHbIX HesaBHCHMO OOOHMH MeTOJaMH. 

Henasyo Becrdanem (1°) cnektpocboroMerpHyecku McceOBaIOCb B3aHMO- 
lelicTBHe psa OeKOB CO CTepouaMu; aBTOP NOKa3aJl, YTO 9TO B3aHMOseliCTBHe 
IPHBOJUT K JeMpeccuM MOMeKYIAPHOH 9KCTHHKIMM CTEPOJIOB, MpHUeM C BOspacTa- 
{MeM «<IOAPHOCTH» cTepoma asToT 9scbeKT yObIBaeT. 

Ha puc. 2 mpuBeseHbI H3OTepMbI C7KMMAeMOCTH MOHOCIOA AHUHOTO abOyMuHa 
Kpupasd /) w KoMMeKca AMuHOrO albOyMuHa C KapOTHHOM (kpuBanx 2) Ha 
3% CepHOKHCJIOM AMMOHHH (Ha OCH OpAMHaT — NOBePpXHOCTHOe JaBseHHe, Ha OCH 
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aOcllucc — momlalb MOHOCIOA). PacueT MomeKyJIAPHOrO Beca Oeka B MOHG 
cmloe, IpOBeeHHbIM OOBIYHbIM ClOCOOOM (7), MoKa3au1, YTO pH KOMHATHOH Teh 
nepaType B3anMogelicrBua OeiKa C KapOTHHOM He MpOMCxoHT, a MpH 40° 
oOpasyeTCA KOMIIeKC AHYHOTO aJIbOYMHHa C KapOTHHOM, o6aaroukHH B MOHC 
coe MOJIeKyIApHbIM BecoM, paBHbIM 80000. 

CnekTpooTomMeTpHuecKHM MeTOAOM HM MeTOJIOM MOHOCJOCB OBI MCCIe NC 
BaHbl HEKOTOPble YCOBHA OOpas0BaHHA M CTAOHJIBHOCTH KOMIWICKCOB AMYHO 


albOyMUHa Cc KapoTuHoM. Mccmeqopasocb, B YaCTHOCTH, BAIMAHHE pH u HOHHO 
CHJIbl pacTBopa Ha KOMMIeKcooOpé 


Tehid AB Ao 30BaHve. YcTaHOBJIeHO, YTO KOM 

T]poqOs2KHT eIbHOCT Cyl,ecTBOBaHHA KOMI JIeKCa MJIEC€KC o6pa3yerca B WIM PpOKOM MHTeFI 
AMUHOPO aJILOyMHHa C KapOTHHOM IPH pale pH (3—9), npvuem B Han6oJIE 
ApAGHAY Ha BOSH Ke TPH? mel cTeleHH OOpa30BaHHio KOM 
TWieKCa OarOmpHATCTBYIOT OydepHbd 

Mou. Bec 6emKa B pacTBOpbI C HH3KHMu 3HaveHHAM! 


oh palai he MOHOCJIOe AE . 
onbiTa | HeHHA, 4ac na 5% (NH, SO, 230 MOHHOUH CHJIBbI. | 
IIpeycraBiasoch Tak2Ke Ba?KHbl! 
BbIACHHTb, He PaCliafaeTcA JIM KOM 


1 y 8 80000 a MWI€KC B Ppe3yJbTaTe OKMCIeHHA Mpi 
é is ae ge XpaHeHHH Ha BO3Ayxe B TeveHHe pas 
ai 144 80000 _38 JIMUHBIX TepHofoB BpemMeHH. Pesy.ni 


TaTbI COOTBETCTBYIOULUX OMbITOB ak} 
B TaOm. 1. V3 qanHprx Tabu. | BUAHO, UTO Mp CTOAHHM Ha BO3LyXe B revel 
6 cyTOK KOMMeKc AHYHOTO aIbOyYMHHa C KapOTHHOM He paciiaflaeTCA, Kak 37 
MMeeT MeCTO IPH KOMIMICKCHPOBaHUH 9procTepHHa C AMYHbIM aJIbOyMHHOM (7)| 
CneluvaJIbHbIMH OMbITaMH OblIO TakxKe MOKa3aHO, YTO paca KOMIMIeKCa | 
KaTasIM3upyeTca HOHaMH MeqH (CuCl,, Cu-anaHuuat). Ilo-BuquMomy, coequl 
Hue C O€IKOM 3alMaeT KaPpOTHH OT OKuCeHuA. BMecte c TeM OKa3aJlOCb, 4 
OKHCJICHHBIM KapOTHH He cmocoOeH K OOpa30BaHHiO KOMIMVJIe€KCa C AHUYHBIM al 
OyMVHOM. 

Ha ocHOBaHHH MpHBeeHHbIX 9KCHEPHMeHTAIbHbIX JAHHbIX MO2%KET OBITb Ci 
JaH BbIBOL O TOM, TO AHUHbIN abOyMuH pu 40° oO6pasyer KOMMIeKc C Kapo? 
HOM, CTaOWJIbHbIM B WIMpOKOM HHTepBase pH. B 9sToM KommueKce KapoTHH 3 
IMUleH OeIKOM OT OKHCJICHHA KUCIOPOOM BO3kyxa. | 


Vuctutyt Ovoxumun um. A. H. Baxa Iloctynusio 
Akajlemuu Hayk CCCP -221V 1958 
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Hornann Akanemun Hayk CCCP 
1958. Tom 122, Ne 4 


BHOXHMH A 


H. Ff. JOMAH uw C. Tr. BAKJIAHOBA 


BJIAAHHE PASHbIX ®OPM A30TA HA COCTAB MEUEHbIX 
MPOAYKTOB ®OTOCHHTE3A Y KYKYPY3bI WU ®ACOJIN 


(ITpedemabaeno axademuxom A. H. Onapunsim 23 VII 1958) 


PsajOM aBTOPOB C MOMOLIbIO H3OTONMHOFO MeTORa U XpomMatorpaduu ycranos- 
eHO, UTO paclipesemeHue yruepoya, accHMHMpOBaHHOrO B TIpomecce dorocuu- 
€3a, 3ABHCHT He TOJIbKO OT Tula pacTennii (**), HO H OT MHOrMX BHeIMIHHX dak- 
opos. Tax, nampumep, H. I. Bocxpecencxas (°,*) noka3ama, uTo KauecTBO 
BeTa ObICTpOH CYLeCTBCEHHO H3MeHAeT 


apakTep MCIONb30BaHUA CO., ycBo- Ta6Oauna 4 


Bolo mpu otocuutese. Bunauue CooTHOWeHHe paCTBOPHMBIX H HepacTBOPHMBIX 
HHepabHOrO MNMTAaHWA HAaCOCTaBPaH- — B nogKuceHHOM cnupTe mpoxyKToB boTocuHre3sa 
UX MIpoykToB (POTOCHHTeSa HCCIeMoO- B AMCTbAX KyKypy3bl HM d~acomu (B NpoweHTax) 
ana JI. A. Hesropoporga (*), KoTopaa 


TMeTHJIa, UTO YJIYUUIeHWe a3sOTHOTO S CnuptTopacTBopumasa HepactBopumas B 
TaHuA yCHsMBaeT mocTymieHue = ge EE ee eee 
Jiepoqa B MpoTevfHbld KOMMeKc 3 | a . u f 
AaMMHOKUCJIOTHI. gE) Koutp.| NOs | NH, |xourp.| NO3 | NH, 
Panee B.A. Py6nnpimuC.T. Bakau- sib 

opolt (°) 6bl10 O6Hapy2KeHO, UTO HH- 

OaTHbILi a3OT, a MIpH ON peslesIeHHbIX yc- Sn ina se 

OBHAX H AMMMaUHDIi as0T cnoco6cT- 1| 98,4 { 98,05] 99,0 | 1,6 { 2,0 | 4,0 

yloT Hakorvienmio xsopodussa B | ee | ve 98,8 | 2 | oe Ae 

MCTbAX KYKYPY3bl H TEMCaMBbIM BIA - Seen nee : 

THA meppeibenarwe (poTOCHHTeTHYe- @®acoub 

koro anmapata. Mcxoja u3 sTOro, MbI e 

peAnoNoxMIM, YTO MHTAHMe pacTe- : ae ny ao 5% ieee | oe 

MM HUTpaTHOH (OKuCeHHOM) MH 146] 76'0 | 80,0 | 80,0 | 24,0 | 20,0 | 20,0 


MMHauHOH (BOCCTaHOBJIeHHOM) cop- 
‘Oli a30Ta MOXKeT OKa3aTb CyIMeCTBeHHOe BUMAHMe Ha OOpasoBaHve MH Apyrux 
pOykKToB (boTocHHTe3sa, B TOM uNCJIe MpOMexKYTOUHHIX. ; 

Jina BbIACHeHHH STOTO MBI Opa sucTba 10—15-QHeBHbIX pacTeHul 
YKYpy3bl UW (bacouM, BbIPaUleHHbIX Ha HHTPaTHOM, AMMHaYHOM a30Te HU 
e3 a3ota (°), m SKCMOsHpoBamHM ux B aTMocdepe, comepxamelH C™O,, m0 
eTowy, omnvucanHomy sp padote H. I. Jlomana (*). Urodnr mpocae- 
WTb OOpas0BaHve MpOMyKTOB Ha pa3HbIX cTaMAxX CoTocHHTes:a B AHHAaMH- 
e, Obl H30paHbI Tpw skcuosHuMu: 1, 5 uw 10 Muu. Ilocne 9kcnO3HUMH JIMCTbA 
uKCupoBaiuch KunamumM 80% cmupToM, c1a00 MOAKHCJIeCHHbIM HCl, HM pas 
rBOPHMBIe BeLeECTBA HOMHOCTHIO SKCTparupoBaiucb. HepacTBOpuMbIH MaTe- 
WaJl M 9KCTPaKT BbICYUIMBaIMCb B BAaKYYMe IPH KOMHATHOH TemllepaType, H B 
UX OMpesemAach PaqMoaKTUBHOCTb. OKCTpakT Mocwe ero pacTBOPeHHA B Boe 
aseAICA Ha (pak ceqylouluM OOpasoM. 

OpraHuyeckve KHCJOTEI OTAEIAIHCb OT OCTAJIbHbIX BeLICCTB xpomatorpadu- 
eckH Ha OyMare C IIPHMCHeHHeM pPaCTBOPHTeIA CepHbIi SPup : MypaBbuHas 
ucnoTa : Boa B coorHolmeHuH 14: 0,2: 1,8 (7°). PaquoakTuBHocTh dpakitun 
praHHuecKHX KUCIOT TMocme MX 93IOMpOBaHUA C OyMarn MOACUUTHIBaaCb 
QPILOBbIM CUeTUHKOM Ha JIaTYHHbIX JUCKaX. 
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AMMHOKUCJOTEI MW CaXapa, OCTaBLUIMeCA B MepBOHAYaIbHOM IATHE XPOMATO! 
TpaMMbI HM BOH3H Hero, OblIM 9IOMPOBaHb! M PaseMAMCb C MOMOLIDIO KaTui 
onuta KY-1, KoTopbIif MOJIHOCTbIO alCOpONPOBas OCHOBHbIe, HEHTpaJIbHbIe HU KHC! 
JIbIe: AMHHOKHCJIOTHI. ; | 

PaMoakTMBHOCTh TaK Ha3bIBaeMOH aMHHOKHCJIOTHOH (pakWMu onpeyesA) 
jlacb 0 pa3HocTH cY¥eTa pacTBopa JO HM NMocie OOpadoTKH ero KaTHOHHTOM’ 
MureHcuBHocTb cueTa pacTBop 
moce OOpaooTKH ero KaTHOHH: 

PacnpeyeienHe paqvoakTHBHOcTH No ppakiuAm TOM XapaKTepH30Basla payHO) 

B JIMCThAX KYKYPYSbI H (pacoun, BbIPaWLeHHbIxX Ha AKTHUBHOCTb cppaKunH, cojlep: 
pa3MHUHbIX POHaX aszoTa (B mpomentax) Kamel B OCHOBHOM caxapa. 

Tava Jia paluoxpomatorpadu- 

Caxapa Avunoxucaorst | Opranuseckne yecKoro pa3eleHHA HHMBM- 


IP Ano arcing, 2 


e KHCJIOTBI 

S| ——__aso) i ely abi XeBeimect Bam peuM ye: 
rs) ry a. a : 
go] E ] sel te] El tolte| & |e] +  CTBeHHO UCNOMb3OBasICA pac: 
xe) §|2)/2/8/|2)21]812 | 2  reopnrens 6yranon: yxcycnas 
KUCJIOTa : BOa B COOTHOLICHHE 
Kykypy3a 78:20:50, uw nNoydeHHble 
4 33,0] 56:5] 33,0) 59),0/'3775| 88,5] 850] 6,0) 8,5 re avupepier samme er ce 
5 58,0 38 01 23,0] 39.01 56,01 70,01 5,.0| 6,0| 7,0 WHCb ¢ Tr eNesesaaM. OF nace 

40 | 43,0] 29,0] 20,0] 54,0] 66,0] 74,0] 3,0] 4,5] 6,0 KaMH THIIa < : 
IIpu paccMoTpeHui aHHblx 
Pacoab pecTaBsJIeCHHbIX B Tad. i 
4 | 48,0) 79,0] 73, 5/ 48,0] 19,0) 23,0] 4,0] 2,1/ 3,5 BHHO, UTO B JINCTbAX KYKyPy 
5 | 76 ,0| 62,0] 67,0] 23,0) 35,5 20. 1,0 23 3.0 3b MOMaBIAOUaA YaCTb paluo 
10 | 66, 0] 60, 5] 54,0} 33,0) 37,5] 44,0] 1,0] 2,0} 2,0 aKkTHBHOCTH HaxXOJUTCA B CHUP 


TOpacTBOopHMoH dpakuuu. He 
PpaCTBOPUMad B CIIMPTe YaCTb Me€YeHOTO MaTepHaJla COCTABJIAeT BCerO JIMLIb =; % 
IpHueM C YBEAMYEHHEM IKCIO3UUMH MpOWeHT Bospacraer. 
B otmuuve oT KYyKYypy3bl, 


B JIMCTbAX (pacouIH HepacTBO- Ta6Gauna 3 


PHMble MNPOAYKTHI (poTOCHHTe3a Pacnpefesenue pagqvoakTHBHOCTH To dpakyHam 
CocTaBJIAIOT 3HAUYHTeJIbHY1O B OMbiTe ¢ HHHIbTpauHeli (NH4)2SO4 H NaNOs 
yacTb uM ocruratwT 24% o6ureli B aucThA @acom (B mpoueHTax) 
AaKTHBHOCTH. YKa3aHHoe pa3uu- 

; F, > Opranuueckue 
ye CBAZAHO C TEM, YTO y chaco § Caxapa AMHHOKHCHIOTHI pia ae 
JM, Kak OoOoporo pacTeHusw, & : 
HakaliuBaetca Oobue Oen- &.| F |i mltw| Elie lew] & liwlee 

et Mie | Omak i els aa ON ee aan 
KOB;COONbIad) WaCrh KOTOPEIX 835/12 | eh Vier ee) SM Se tas | me 


HepacTBpopuma B 80% cnupre. 

MHTepecHoO OTMeTHTb, TO 1 | 50,0) 74,0 
HaHOOJbUIMM MpolWeHT He pac- 29 | 72,0] 70,0 
TBOPHMBIX B CIIHpTe BelLeCTB 
mpw 5- uv 10-MMHYTHBIX SKCNO3HIMAX HaOwOMaeTCA B JIMCThAX pacTeHult, BbI 
PalleHHbIX O€3 a30Ta. OTO OObACHAETCA TEM, YTO Ge3 aSOTHOM NOAKOPMKU MpoHC 
XOMMT Oolee HHTCHCHBHbIM CHHTe3 KpaxMasa (11,1), 

M3 ra6. 1 rakxxe BuHO, 4TO cbopMbI a30Ta He OKa3bIBalOT CYILeCTBeHHOM 
BIIMAHHA Ha COOTHOIMeHHe paMOaKTMBHOCTH BCeli CYMMBI paCTBOPHMBIX | 
He pacTBopHMbIxX B 80% cmupTe BellecTB. 

Oynako GOonee eTabHbI aHaIM3 CIMpTOpacTBOpHMOH uacTH C MOMOULbE 
xpoMatorpacdbum 4 HOHOOOMeHHOH cMoubt KY-1 noKa3ai, YTO He TOMbKO a30T 
HO Hero pasuble (POPMbI BIMAIOT Ha COCTaB MpOAyKTOB cpoTocHHTesa (cM. Ta6.1. 2) 

HesaBucumo oT Toro, 4TO KyKypy3a M (pacolb OTM4AaIOTCA nO THITY OOMeH 
BEUeCTB, a30THaA MOAKOPMKa CiocoOcTByeT YBe/IMYeHHIO palNoaKTUBHOCT 
CBOOOMHEIX AMHHOKUCIOT B OOeMX KYJIbTYpax, NPHYeM 9TO yBenMYeHHe OCObeH 
HO 3aMeTHO JWIA PaCTeHHH, BbIPaUeHHbIX Ha aMMHaUHOH dopme a3ota. B oben 
KYyJIbTypax Camoe Ooubulee Cosep2xkaHve MCYEHBIX CaXapoOB HaGvIIOJaeTCA B KOE 
TPOJIbHOM BapHaHTe, a CaMoe Majloe — B paCTeHHAX, NOAKOPMICHHbIX aMMuat 
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CJICENHTb HeIOCPeJCTBCHHOC BJINAHHE WMOHOB 


usJIbTpupoBamucb Boo. Tlocne uudubrT- 


HOH (bopMoli asora. Mutepecho Take OTMeTHTh, YTO COJeprxKaHne MedeHDIX opra- 
HHYECKHX KHCJIOT HECKOJIBKO YBCJIMUMBaeTCA Ha AMMHMAaUHOH (bopMe a30Ta — Kak 
y dacomu, Tak H Y KyKypy3bl. 

HanOo1buui mpolent paqwoakrusuxocru y cbacomu (x0 79%) coxepmxutes 
B Caxapax, B AMMHOKHCJIOTAX PaJ\MOaKTHBHOCTb MIPHMePHO B JlBa pasa MeHBILIe. 


_Y KyKypy3bl 2Ke, HaoOopoT, 3aMeTHa TeH- 


AeCHWMA MOBbIICHHA pakwOaKTHBHOCTH B r Barre 
AMHMHOKHMCIOTaX MO CpaBHeHHIO ¢C Ccaxa- 7 I It 
pamu. 

Yka3aHHoe pa3IM4He MO2KHO OTHECTH 3a 
cueT TOro, 4TO Ooee MHTCHCHBHBIM CHHTe3s 
OeKOB HfleT y (tbacoM, H NOsTOMy KomNUeCT- i 
BO CBOOOJHBIX AMMHOKUCJIOT B Heli MeHbUIEe, 
yeM B KyKypy3e (?°). Strum xe OODACHAeTCA Hi 
YMeHbIUeHHe COepxKAaHHA AMMHOKHCJOT B Ba- 
pHaHTe C HUTPaTHOH (opMoOH a30Ta TIO cpaB- 
HeHHIO C aMMuauHol (14). 8 

Hecomuenuo, TO ene OOIbIINe pasIMuNA 
B CocTaBe MpOAyKTOB (boTocHHTe3a y pacTe- 
HHH, BbIPaleHHbIX Ha Ppa3HbIX (popMax a3oTa, 
OyAyTt oOHapyxXuBaTbeaA pH onpelerenuu 
pAa HHIMBUAyasbHbIX BeuecTB. Harasaquoli 
WIIOCTpalvel STOTO MOFyT CJIY2KUTb paluo- 
AaBTOrpaMMBl, NIpHBeeHHbIe Ha puc. |. 

B smutTepaType wMeerca HeMasIO JaH- 
HpIx (1°,1°), cormacHO KOTOPbIM B JIMCTbAX pa- 
CTeCHHH, BbIPpalleHHbIX Ha HATPaTHOM MOLKOpM- 


Ke, HaOwiOJaeTca Hu30bITOK HoHOB NOs, a B 
BbIPalleHHbIX Ha AaMMOHHMHOM NMOAKOpMKe — 
M3ObITOK BOCCTAHOBJeHHOrO a30Ta. Bo3Hukaer 
BOMpPOC, ABJIAIOTCA JIM OTMeYeHHbIe B Tab. 2 
pa3IM4HA B CocTaBe OOpasyIOULHXCA MpokyK- 
TOB (POTOCHHTe3a CJICACTBHEM HaJIHYHA B JIH- 
CTbAX TOM WJIH WHOM (opMbI a30Ta HIM 2Xe 
OHM OOYCJIOBJEHbI pasJIM4HeM BCerO KOMIVIe- 
Kca rlyOOKMUX H3MeHeHHH, BbISBaHHbIX XOJOM 
Pa3BUTHA MO-pa3HOMYy IMIMTalOllHxXcA pacTe- 
uu. UroObl oTBeTHTb Ha STOT BOTIPOC HU MIpo- 


NH} u NO; wa xapaktep MeveHbIX mposyk- 
TOB (POTOCHHTe3a, Mbl MPOBeEJIH CepHIO OMBITOB . 
C MHubTpalnelt B ucTbA cpacomu 0,018 N Puc. 1. Paxnoastorpa ucxoqHoro 
pactsopop NaNO, u (NH,).SO, mo meroyy  Pactsopa kykypy3bl_ mp S-MunyTHolt 


1? akcno3suuunH. / — KouTpomb, JJ — 
. KOHTPOJbHbIe OOpa3iibl HH- «2° 
sar oB a Ay) KOR et NO;, II—NH#; 1— docbopuste 


apuppl, 2—Z— 30Ha caxapoB 4H 
paluuv U yaleHuA BOAbI H3 Me2KKJICTHHKOB aMMHOKuCHoT, 5 — alanun, 6 — an- 


JIMCTbA SKCHOSHPOBaIMCh B KaMepe B MIPH- woxnaa xKucdota, 7 — aGnouHas 
cyTCTBHu MeyeHoro CO, B TeyeHHe 145 MHH.  xucota, 8 — Kucnota X, 9— autap- 
Pe3yJIbTaTbl OMNbITOB IpescTaBleHbI B TaO. 3. Had  xkucsota, 10 — ymaposasa 
IIpu paccMoTpeHHu JaHHbIX, IpHBeeHHbIX See 
B TaOul. 3, BAAHO, YTO pacmpeweneHue paHo- 
AKTHBHOCTH BO (ppakKUWAX CaXapOB H AMHHOKHCJIOT UMeeT MPHOJIM3HTebHO Ta- 
KOM 2Ke XapakTep, Kak H B TAO. 2 WIA taco. ITO roBOpHT O TOM, TO HaOsI0- 
WaeMble pa3IM4HA B COCTaBe OOpa3sylOUIMXCA MpOyKToB (poTocuuTesa oOycOB- 
JICHbI TViaBHbIM OOpas0M HeMmocpeCTBeCHHBIM BJIMAHHEM HOHOB OKUCJIeHHOH u 
BOCCTAHOBJICEHHOH CPOpMbl a30Ta B JIMCTbAX. 
Takum oOpasoM, pe3yJIbTaTbl HalHX ONBITOB MOKa3bIBaloT, TO MMTaHHe 
pacTeHuit pa3mmuHbIMu cpopMaMH a30Ta B/IMAeT Ha MYTb aCCHMHJIALMH yrepo- 
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a, BbISbIBaA CYM[ECTBeEHHbIe Ppa3sJIMYHA B COCTABe MeEYCHBIX IPOLYKTOB (poTOCHH- 
tesa. Bowee JleTaJIbHble CBEXCHHA O XapakTepe HU NPWYHHAaX STUX Pa3sJIMUHU Oy- 
AYT COOOLLeHBI AJOMNOJIHHTeCJIBHO. 


Tloctynuaio 


15 VII 1958 
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Hoxsago Akayemun nwayr CCCP 
1958. Tom 122, Ne 4 


BHOXHMH f1 


O. B. KA3AKOBA, jeiictBuTenbunii utex AMH CCCP B. H. OPEXOBHY 
u B. O. WITHKUTEP 


O NIPHPOME CBA3EH, PACIIENJISEMbIX KOJIJIATEHA30N 


__ WUccnefospanne Jelicraua KoviareHa3bl Ha MpoKOMMareHbl mpescTaBaser 
| OoubuIoH HHTepec. CormacHO MMeIOWHMCH aHHbIM, KOJarena3a OOulalaeT yAu- 
-BHTEJIbHO Y3KOH CHeWMPUYHOCTHI, OHA pPacuenAeT TOMbKO OeIKH PPYMUbI KOVI- 
JlareHa. BbiacHeHve NPpHUHHb! Tako crellu*MYHOCTH MOXKET JaTb WeHHbIe JaH- 
|HbIC OTHOCHTe@JIbHO Me€XaHH3Ma jleHCTBHA KOJWareHa3bl. 

Oror tbepMeHT HM XapakTep ero JelicTBHA HAaCTOMbKO WIOXO H3YYeHBI, TO 
| HO CHX MOP OCTaBaJIOCb HEACHDIM, PacileMIAeT JIM KOJareHa3a MenTHHbIe CBASH 
WIM ee JelcTBHe HalpaBsIeHO Ha KakHe-HHOyAb Apyrue cpa3u. Buzysaa u Xeti- 
“HuHreH (1), HampHMep, u3y4aBuMe JelicrBue KOuareHasbl Ha KeNaTHHY HW KOWI- 
| MareH, CKJIOHAJMCb K MHEHHIO, UTO STOT (PeEpMEHT HE aTakyeT MenTHAHbIe CBASH. 
.B mpotuponojoxHocTh stomy, Cupuxren (*) Wokasbipa mporeomuTuyeckut 
XapakTep JleHCTBHA KOJJareHa3sbl. OWHakO 3TOT aBTOp paGoTa C HeEocTaTOUHO 
OUMLICHHBIM (epMeHTOM, H ero AOBObI BCTPeTHJIM CYULeCTBeHHbIe BO3parKeHHA 
(*). B camoe nocmefHee Bpema Meiiiman u gp. (*) noka3anu, 4TO B pesyubTaTe 
WeHCTBUA KOJIIareHasbl Ha UXTHOKON OOpasyloTCA NOMMNeNTHAL. OTH WaHHble 
POBOpHJIH B MOJIb3y MpoTeomHTHYecKOro jleHcTBHA cbepMeHTa. OjHakO HeJIb3x1 
ObIIO MOJIHOCTbIO HCKJIOUMTb BOSMOXKHOCTh OCBOOOAACHHA TAKUX MOJIMUeNTH- 
JOB B pe3yJIbTaTe PaspbIBa HeNeNTHAHbIX CBA3eH, TEM Ooslee, YTO CYMeCTBOBAaHHe 
B KOJJareHe aJlbJerHOB HW YII€BOJOB KaK CTPYKTYPHbIX 9JIEMeCHTOB HeEOAHOKpat- 
HO o6cyxKAasocb (°,°). 

B cBa3v C 3THM MpeACTaBIAJIOCh BayKHbIM MIPeANPHHATS UCCIeAOBaHUA TO 
BBIACHeHHIO IIPHpObl CBA3CH, PAaCUIEMIACMbIX KOJJIareHasoH, YTO HW ABHJIOCb 
‘UWestblo HactTosmelH padorsl. 

B xkauectpe cyOcTpata OblI HCNOIb30BaH MpoKONareH W3 KOXKH KPBIC, 
“MOJYYeHHbIN IKCTpakUMelH UNTPaTHbIM OydepoM, XOPOLO OTMBITHIM HW BbICYIIeH- 
HbIM B BakYyMe H3 3aMopo2KeHHOrO cocTosHuA. McxoqHbIM MaTepuaJioM WA 
‘MOWYYeHUA KosMarenasbl cyxu cbusbTpar KysbTyppt Cl. histolyticum*. 
K 10 a @unsrpata o6aBsasmocb 6 Kr cyxoro cyabcaTa aMMonusA. OusbTpat 
ocTaBaJICA B XOJOMUIbHUKe Ha HOUb. Ha cuenyiouul eHub CoOuMpaacb BCIVIBIB- 
‘Iai Ha MOBePXHOCTb CHJIbHO MHTMeHTHPOBaHHas Macca, KOTOpas 3aTeM COXpa- 
-HAIaCb B HACbILLeHHOM pacTBope Cywbtbara aMMOHMA UupH TeMnepatype 3—4. 
Ja WOYYeHHA KOJareHa3bl YaCTb CbIPOrO MaTepHasla PacTBOPAAaCh B AHCTHI- 
JIMpOBaHHOlt Bose. K xuAKOCTH AOOaB/IAJICA HaCbILeHHbIM pacTBop cysbpata 
aMMoHuA. OpakiuA, BbINalaiouad upH 30% HacbiINjeHuA CybdaTa aMMOHHA, 
oTOpacbiBalach, a K pacTBopy WoOaBAsCA U3O6bITOK Cybcara aMMOHUA. Ocatok 
OTIeNAICA WeHTpHpyrupoBanuem, pactBopssca B 0,05 M ateratHom Oydepe 
c pH 5,3 u crapuuica Ha AManu3 mpoTHB sToro Oydepa Up TemMepatype 3—5. 
Oryuaiu30BaHHblit pacTBop WeHTpudyrupoBasicaA MpH oO M 3aTeM UCHOJIb3OBa- 
CH JI PaseeHUA C MOMOLLbIO 2eKTpodopesa Ha KpaxMawe. J\mHa KpaxMaJb- 
Horo 60Ka paBHAsach 25, mmpuua 13 u TomujmHa 1,0—1,5 cm. PacrBop, cMe- 
IWaHHbIii C CYXHM KPpaXMaJIOM, HaHOCHJICH Ha paccTOAHNA 8 CM OT Kpax BAHHOUKH, 


* Musnptpar Obl MpHrotosseH B MHcTUTyTe 9HMAeMHOOrHN M MuKpoOMoAOrMn AMH CCCP. 
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TIpHuieralouyero K COCYAY C MOMOAKUTEMHLIM B3IeKTPOLOM. Onekrpodopes npo- 
Bousca npu 4° B Tevenve 18—20 yac., mp cue ToKa 25—30 ma. Ilocae oKoH 
uaHHA IeKTPoopesa KpaXMAJIbHbIMt OIOK paspesaJICA Ha MOMOCbI WMPHHOH 
1 cM, KOTOpble IPOMbIBasIMCb Ha BOPOHKe C OTCaCbIBaHHEM HeCKOJIbKHMH TOp- 
unamu 0,9% BoxHoro pacTrBopa xsopucToro HaTpHxA. Odum oObeM KarKJoro 
gmioata paByssica 10 ma. TlomyueHHple TaKMM OOPa3oM 9VIOaTbI HCCeEMOBAaJIMCh: 
Ha COJlepxKaHne B HUX KOMWareHasHOl M HecrelMuyecKoOh MpOTeHHasHOU aKTHB- 
HOCTH. | 
Kovuarena3Hadt aKTHBHOCTh ompesesamach mytem jodapnenua 0,1 MI 
3moata K 1 Miz BOAHOrO pacTBOpa MpoKovWiarena, coxepxKallero 5% XJIOpH- 

CTOrO KaJIbILMA, H OWeHHBa- 


noM HW yp. (7). OqHako HaM{ 
NpHWIOcb CjleulaTb HeKOTO-; 


7/; pble JONOJIHCHHA, a HMCHHO, , 


GRP LILES PELE GIN IOT- CPI. ae BBeCTH ompeyeenue Hecrie-, 
wudpuyecKoH mpoTeHHasHoki 
Puc. 1. Pacnpeyemtenne Hecneuucduyeckoi mpoTenHasHoh AKTHBHOCTH, -— TCM CaMBIM 
(1) 4 KouarenasHolt (2) akTuBHocTeli Ha KpaXMaIbHOM CpaBHUTeJIbHO JIETKO MOXKHC |} 
Ou1oKe OblIO YCTAHOBUTb pacpeye- 
JIGHHe B 31K0OaTaX He TOJIbKO 

KOJJIareHa3HOH, HO HM HecreludpHyecKOH MpOTeHHaSHOH aAKTHBHOCTH. 

JA onpewereHua Hecneluduyeckol MpoTenHasHOH AaKTHBHOCTH MBI BOCIIOJIb- 
30BaJIHCb MeTOJIOM CTBOPaxKHBaHHA MowOKa. Kak M3BeCTHO, MpOoTeouMTHYeCKHe 
pepMentp! u3 Cl. histolyticum xopomro crBopaxKHBalOT MOJIOKO, TOra Kak KOJI- 
JlareHa3a STOM cnoco6HocTbiO He OGOsanaer (’). OmperemeHue mpoBogxusocb my- 
Te M AoOaBseHua 0,2 Ma dtoaTa K 2,5 Ma 1% pacTBopa OOe3xKHpeHHOrO H JIHO- 
(pHJIM3HPOBaHHOrO MOIOKa B BepoHasloBOM Oydepe (0,05 M) c pH 6,8, comepxKa- 
ujemy 5 Mr xsopuctoro Kanbuna. MnKyOalna mpoposzusacb mpu 35°. IIporeouu- 
THYeCKaA AKTMBHOCTb OMe€HHBaslacb MO BPeMeHH, MIpollewquIeMy C MOMEeHTa JO- | 
OaBJICHHA 2u10aTa JO HaCTYMJIeCHHA KOaryIAWHH UM BbIparKallacb B YCJIOBHBIX | 
e(MHHWaxX, PaBHbIX OOpaTHOH BeIHYMHeE YTOTO BPeMeHH B CeKYHJaXx. 

Ha puc. | npeycrapjeHo pacnpeyemenne KosliareHa3HOH HW Hecneludpuyeckon 
TIPOTeHHAa3HOHM AKTHBHOCTH Ha KpaXMaJIbHOM OloKe. Kak BUQHO, OCHOBHAaA Mac- 
Ca KOJJlareHa3bl HaXOJHTCA Ha paccTOAHHNM Mexyy 5 nu | cM oT MecTa HaHece- 
una. Mmenocb Ba muKa pacmpesemeHuA HecnellMdHyeckoli MpoTenHa3HOH ak- 
THBHOCTH, OJMH CJleBa OT MeCTa HaHeceHHA, Apyrou — cmpapa. Kpusas pac- 
TIpeqevieHHA NOCMeqHerO YaCTHYHO MepeKPbIBasla KPMBY!O paclipeseNeHHA KOMI- 
Jiarena3bl. Jd BbIJeIeHHA KOJareHa3bl Mbl HCHOMb3OBaIH IIIOATbI MOVOC, 
PacmOJIO*KeHHbIX Ha paccroAHuu 8—11 cm or Mecta HaHeceHusa. K oO beHHEHHDIM 
amioaTaM JoOaBsAcA cyibcdaT amMouusa (24 r k 40 ma d0aTOB). OcazoxK orT- 
WeAJICH WeHTpHyrHpoBaHueM, PaCTBOPSAJICA B HeOOJIbINOM KOJIMYeECTBE BOJbI 
HM WMaJIM30BaJICA Ha XOJIOA€ MPOTHB HeCKOJIbKHUX NOPUNH MUCTHIIMPpOBaHHOw 
BOMbI. OTAHaH30BaHHbIM pacTBOp CYIIMJICA B BaKYYMe 43 3aMOpOxKeHHOrO Co-~ 
CTOAHHA. 

AKTHBHOCTb MOsyYeHHOrO MpelapaTa KOvareHasbl U3MepAWacb 0 CKOpOCTH 
Naf€HHA BASKOCTM PaCTBOPOB TpoKOviiareHa (*, *) H OKa3asiacb TaKOH 2%Ke BBI- 
COKOH, KaK M AKTHBHOCTb 9TOrO (pepMeHTa, MosyyeHHoro [amonom wu gp. (4). 

Kpome Toro BbIACHANOCh, He OOaLaer IM NOMYYeHHbIN WpenapaT Koumarena- 
3bl HecielupuyeckoH MpoTeHHasHOH akTuBHOcTbIO. IloceqHAA ompesenAach 
NO paculenJieHHi0 HaTHBHbIX H JleHaTYPHPOBaHHbIX NporpeBaHneM aubOyMuHa 
CbIBOPOTKH JIOWaqH, reMormoOuHa H Ka3evHa. OnbiTb! mpoBoszMucb B 0,05 M 
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M jlacb MO CKOpocTH mMayeHHA 

2b ob ul BASKOCTH. 
10 NN Hajlo OTMeTUTb, TO MPH! 
“S at BbIICICHHH «KOJI JIareHa3bl | 
me N 3u1IeKTpotopesoM Ha KpaxMa-: 
In 5 Ix{ me MbI TIpufep2kHBaNucb YC- | 
y: x| JIOBHH, OMHCaHHbIX TavJio-; 

S| 


a 


Tpuc-Oydepe c pH 7,2. K 20 mr cy6crparos yo6aBaanoce no 0,2 mr lpenapata 
KOJareHasbl. MuKxy6allua mpopoqunach B Teyenne 24 ac, pH 37°. Crenenp 
ruApomu3sa PpaccuMTbIBalacb MO aHHbIM oTomerpupoBanuax 5% 
TPUXNOPYKCyCcHOrO *PuIbTpata yKa3aHHbIX pod pu 280 me. Baio oOHapyxeHo, 
NTO B STHX YCNOBHAX pacileniAeTCA OKONO 5% MeHaTypupoBaHHoroO KaszeuHa 
MH MeHee 1% ypyrux Genkos. IIpopepsnach TaKxe cnocoOHOCTh MOJ1Y4eHHOrO 
mpenapata CTBOpaxKuBaTb «MOOKO». B OnMCaHHbIX BbILIe YCMOBAAX TIpH TO6aB- 
aeHHu 0,1 Mr KowWareHasbl HHKAKMX MpH3HaKOB KoaryJIALHH oOHapyxXeHO He 
ObII0 B TeyeHHe 150 MuH. OTo yKa3bIBaeT Ha TO, UTO B HallieM lipemapate cojlep- 
*KaslaCb OWeHb Malad MPHMecb Hecheluduyeckoli mporeuna3bl. 

J\na ycrpaHeHud BO3MO2KHEIX BAMAHMM STO MpHMecH MBI BbIenMIM Hecre- 
WMpuyecKy10 MpoTeHHasy U3 d1OaTa MOOCHI KpaXMasbHOrO 610Ka (3 cm oT 
MeCTa HaHeceHHA, CM. puc. 1) uw UcMOb30BamM ee B HEKOTOPBIX OMbITaX B Kayecr- 
Be KOHTpOA. 

Jlna BbIACHeHHA BOTMpoca, pacileMIAeT JIM KONMareHa3a MenTHAHbIe CBASH, 
ObUIM MPeANPHHATHI OMBITH 1O KOMMYeCTBEHHOMY OMpeeseHHIO KapOOKCHAbHBIX 
M aMHHHbIX rpynn B cbepMeHTaTHBHOM rugpomnse. Kap6oKkcusbnbie rpynmbl 
ompeeiaucb THTpoBaHHeM 0,1 N KOH B 90% cnupre c uHquKaTOpoM THMO,I- 
<pTalevHoM. AMMHHbIe rpynubl onpeyeismucb mo MeToxy Bau-Casalixa. Onpirp 
MPOBOAMIMCb C CycneH3sHel Cyxoro mpoKouiareHa (m0 20 mr Ha mpo6y) B 1 ma 
BOJBI, MOMueO“eHHOK No pH 7,2—7,5 ruypookucbio Kambuna. B Kaxkyio mpo- 
Oy WoOaBAocb no 0,2 mr KouareHasbl, NpOOb! MHKYOUPOBaMCb pu TeMMepa- 
type 30°. Uepes 5 uac. nHKyOallHu B MmpoOax ObluIo OOHapyxKeHo 0,017 M-aKB. 
AMUHHBIX HU 0,013 M-9kB. KapOOKCHIbHbIX rpymn, vepes 24 uaca cooTBercTBeHHO 
0,031 u 0,026 m-9kB. Kak BuaHO, KONMYeCTBO MHJIJIM9KBUBaJICHTOB AMMHHBIX U 
KapOOKCHJIbHbIX, OCBOOO*KAalOuHXCA MpH eHcTBHH KOJWIareHa3bl, MpHOmH3H- 
‘TeJIbHO OJMHaKOBOe. Ha oCHOBaHHM 9TOTO MOXKHO CAeaTb BHIBOA, YTO KOWAare- 
Ha3a paculemiaeT nenTuguble cBA3v. Hu3kaad BA3KOCTb FupomHsata, O1uskaA 
K BASKOCTH PacTBOPHTeA, YKa3bIBala Ha TO, UTO B YTHX YCJIOBHAX BeCb IPOKOI- 


JIareH PaCnHawaiICH NO HH3SKOMOJICKYJIAPHbIX MWenTHAOB. 


C lebiO BbITCHEHHA, KAKHe MeNTHTHbIe CBA3BH PacieNMIAIOTCA KOsareHa3on, 
ObIIH MOCTABJICHb! ONbITHI 10 ompesemtenuio N- u C-KOHWeBLIX AMHHOKHCJOT B (cbep- 
MeCHTaTHBHOM YrHvypomusatre. N-KOHIleBblie AMHHOKHCJIOTHI OlpeeAIHCb WH- 
HUTPOdeHHJIbHbIM MeTojom Canrepa (?°). K npo6am, cofep2KauiuM 20 mr npoKos- 
JiareHa B 5% BOHOM pacTBOpe XJIOPHCTOTO KaJIbUMA, NOMMeTOYeHHOrO Jo pH 
7,2—7,5 rulpaToM OKMCH Kasblna, WoOaBssasocb no 0,2 Mr KkOdJareHa3bl, 
a B KOHTPOJIbHble Mpo6p! mo 0,2 mr HecnellndHyeckoH mpoTenHasEl. IIpoOpni unKy- 
6upoBamucb mpu 24° B Teuenve 24 yac., nocme Yero OOpabaTbIBaIHCb COOTBET- 
CTBYIOLIMM OOpa30mM MHUTpodropbex300M (JH®b); nowyyenupie WHHUTpo- 
denuibupie (JTH®) npousBoqHble rusxposmMs0BasIMCb, MOJYYeHHbI THApOMMsaT 
nokBeprasiW IBYMepHOH xpomatorpadun Ha Oymare (c OyTaHOJIOM, HaCbILeHHbIM 
1% BOMHDIM aMMHaKOM B OJHOM HallpaBleHuH u cpocdaTHEIM Oydepom c pH 5— 
B jipyrom). Yuacrku Oymaru, comepxamne JH®-npousBosHble aMHHOKUCIOT, 
BbIPe3asIMCb HM S/IIOUPOBaIMCb pacTBOpOM OnKapOoHaTa, NOJYYeHHbIe PacTBOpbI 
CleKTPOOTOMeTPHPOBaJIHCb pH AWMHe BOMHEI 360 Mt. Ilo nowy4eHHbIM TaHHBbIM 
paccunTbiBasocb KomuyectBo N-KoHtepbix aMunokuctor. Ha puc. 2 jjaHO KO- 
smuectBo N-KOHIeBbIX A@MHHOKHCJIOT, OCBOOO*XKLalOWIMXCA MPH eHCTBUU KOJI- 
JlareHa3bl H Hecnelluduyeckol mpoTeuHasbl Ha npokosareH. KonuuecrBo amu- 
HOKHCJIOT 3JeCb BbIParKeHO B MPOMeHTaxX, MPHYeM 3a 100% mpuHuMasocb Ko- 
JIMYUECTBO KaxKJOM AaMMHOKUCIOTH! B WpoKosarene. Kak 9TO BUAHO U3 pucyHkKa, 
KOJIareHasa OOalaeT pe3KO BbIPayKeHHOH CMeMMPHYHOCTHIO: OHA PaculenAeT 
rlaBHbIM OOpa30M nenTHyHbIe cBi3H, OOpasoBanHble NH,-rpynnou rauuuua. 
Kommuectso ypyrux N-KoHIMeBbIX aMHHOKUCJIOT CpaBHHTeJIbHO OUCHb MaJio. 
Kak ussectuo, JIH®-npomun u JH®-oxcunpouMH serko paspyiiaiorcA mpH 
ruypouuse. Ofnako MbI He OOHapy2KHJIH Ha’ XPOMaTOrpaMMaX SHaUHTeJIbHbIX 
KOJIMYeCTB JMHUTpodeHosa, KOTOPbI WoKeH Obl Obl OOpasoBaTEcA MpH UX 
pacnajle. STO Mo3sBoOMAeT CUMTAaTb, YTO STH AMMHOKHCJIOTbI HE ABJIAIOTCH N- 
KOHUeBLIMH _B MposyKTax bepMenTaTuBHoro THApoMMsatTa, OcBoboweHHe OOJb- 
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WMX KomMuecTB N-KOHIeBOrO TIMIMHa HeIb3A OTHECTH 3a C¥eT eHCTBMA MpH- 
MecH HecneludpuyeckoH mpotenuasbl. Tocnequan He o6sayaeT Mo,OOHOH crie- 
WMPUYHOCTHIO HU OCBOGO2*KMaeT CPaBHHTEIbHO OOIbINMeE KOMMYECTBA N-KOHIeBbIxX 
JlelilluHa, BaslMHa, (peHWJlamaHuHa, KOTOpbile He OOHAPyXeHbI B KOJIJareHasHOM 
ruypomsate. Cnekyer OTMETHTb, UTO B Mpolecce THAPONM3a MPOMCXOAMT pas- 


pymenne JLH®-npousBogHbix, OJHaKO 3TO OOCTOATEbCTBO HE MO%KCT H3MCHHTb 
KOJIMYeCTBEHHOLO COOTHOIMeHUA N-KOHIeBbIX AMMHOKUCIOT, TeM Gouiee, uTO JLH®- 


20 
oigi)aa 
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Ke se 

? 10 
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mi w/t IV 
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Git Uf G05 Ubi Yes Od Wed 
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Puc. 2. Komuuectso (B MpoueHtax) N-KoOHUeBbIX aMu- 
HOKHCJOT, OCBOOOKLAIOMUXCA Np BelicTBuH Ha Mpo- 
komareH KoJllareHa3bl (a) HM HecNeluduyeckol Mmpo- 
TeuHaspl (6). / — rauuny, // — netiuun, //] — pa- 
mun, 1V — cenunanannu, V — rmotamun uw acmapa- 
run, VJ — nponun, V/J — anannn, VIJI — cepuu 


TIpOW3BOHbIe TInWMHa pacia- 
yaioTca B OoOubUIeH CTeneHH. 
Buecenne COOTBETCTBYIOMeH M0- 
WpaBKu JOsWKHO JIMWb YBeJIM- 
UMTb aOCO/OTHbIe BeJIMUMHbI 
N-KOHUeBBbIX AMM HOKUCJIOT 
(npuO1usuTeibHO Ha 30%). 
Jina onpefeneHua C-KoOHIe- 
BbIX AMHMHOKHCJIOT, OCBOOO*KMa- 
FOWHXCA MpH JeHcTBHH KOJa- 
reHa3bl Ha MpokoareH, Obl 
WCHOIb30BaH TUApasHHOBbIli 
MeTOL, WpeswoxweHHbEIH AKado- 
pu u gp. (4). Mpobni, cozep- 
*Kapuiue no 20 Mr MpoKoVJluia- 
rena u 0,2 Mr KOJJIareHa3bl B 
1 Mi BOXbI, mosuero“ueHHOU 
THAPOOKUCbIO KabuuaA Jo pH 
7,2—7,5, WHKYOMpOBaHCb B 


Teuenue 24 vac. mpu 30°, nocae 
Yero BBICYIIMBaIHCb Ha XJIOPHCTOM KaJIbILMM HW 3aTeM B BAKYYMe Haj MATHOKUCbIO 
tbocdopa mpu 105°. Cyxue ocTaTKu pacTBopssIM B Ge3BOXHOM ruspa3sHHe H TMOMe- 
IaH B 3alaAHHbIX aMMysax B’TepMocrTaT Ha 8 uac. mpu 105°. Obpasyrouyneca 
B pesybTaTe THApasHHoH3a MHApasuybl yJaiAIMcb OeH3aJiberHgOM, a CBO- 
OoqHbIe C-KOHIUeBbIC AMMHOKHCJOTH! JMHUTpodeHuUpoBauch. JLH®-npoussol- 
HbIe pasfesAIMCb XpoMaTorpaduelt Ha OyMare, H UX KOMMYeCTBO ONpeeAIIOCb 
CHeKTPOOTOMeTPHYECKH, KaK OMMCaHO Bbile. BbWIO HaWeHO, YTO B KOJIareHa3- 
HOM THApolMsaTe mpHcyTcrByloT C-KOHWeBbIe OKCHMPOJMH, MPOMMH, aslaHHH, 
TJIMILMH HW CcepHH. KonnuectBo okcunpomuHa Opiio B 10 pas Gombe, 4eM alaHuHa 
WH mpowMHa, H B 20—30 pa3 Ooubule, YeM TaMWMHa UH CepuHa. Hao ormeruTh, 
4TO IPH ONpeseeHun C-KOHMeBbIX AMMHOKHCJIOT MbI BCTPeTHJIM PAL TpyAHoctTeli, 
MOSTOMY STH JaHHble Hao pacCMaTpHBaTb KaK [OJlYKOJMUCCTBEHHBIE. 

TakuM o6pa30M, Ha OCHOBaHHH MOMYYeHHIX B HAaCTOAUeH paOoTe pesysbTa- 
TOB MOXKHO CilelaTb BbIBOA, YTO KOMWareHasa ABIAeTCA CHelu@uYeCcKOH MpoTe- 
HHasO0H, pPacujeniAouleH MeNnTHAHbIe CBA3H, OOPasoBaHHble TiaBHbIM OOpa3s0M 
aMHHHBIMM FpyMaMu PIMIMHa HW, 10 MpeABapHTeIbHBIM JaHHbIM, KapOOKCUJIb- 
HbIMM [pylNaMH OKCHMpPOMHAa, allaHvHa UU MpomHHa. 

Bpipaxkaem OnarogapuHocrTs JI. A. Jlokmunolt u O. B. Tpouuxoli 3a nomMomtb 
B paoorte. 
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4oKknane Akanqemun HavK CCCP 
1958. Tom 122, Ne 4 


BHOXHMH# 


Axayemuk A. WH. OFFAPHH u K. B. CEPEBPOBCKAS 


JEMCTBHE PHBOHYKJIEA3bI, BKJIKOUEHHOM B KOALEPBATHbIE 
KATLIM 


OdpasopaHnne KoallepBaTHIX Kaleb U3 pasOaBNeHHbIX PpacTBOPOB Ge KOBbIX 
M APyruX BbICOKOMOJeKYJAPHbIX BeLLECTB MOXXHO PaCCMaTPUBATb KaK OJHH V3 
OUCHb BaxKHbIX STAMOB IBOJIIOMMH MaTepHu Ha MYTH K BO3HMKHOBeHHIO NepBuu- 
HBbIX YKUBbIX CYUeCTB, TaK KaK M MpOTOMIa3Ma COBPeCMeHHBIX OPFaHH3MOB UMeeT 
KOallepBaTHYy!O IIpHpoyly. 

OHaKO B MPOTHBOMOJOXKHOCTh MCKYCCTBCHHO MOsyuaeMbIM KOAallepBaTHbIM 
KalJIAM, ABJIAWOWLMMCA CTaTHYeCCKHMHM CHCTeMaMH, MpPOTOMIasMa ABIAeTCA cTa- 
IMOHAPHOM CHCTeMOM, YCTOMUYMBOCTh KOTOPOH CBxH3aHa C MOCTOAHHO CoOBepltato- 
IMMMHCA B Hel XHMMYeCKHMH MpolleccaMu. 

Jia 1puanua UCKYCCTBeEHHO MOJY4YaeMbIM KoallepBaTHbIM KallJIAM W3BeCTHOH 
JMHAMMYHOCTH B PAJe OMbITOB OCYULECTBIAJOCb BKJIIOUCHHE B Kali Pa3sJIMYHbIX 
(epMeHTOB, a MMeHHO a@- HM B-amMusa3, KaTala3pI (1%). 

JlanHaa padora cTaBHT Nepey coOoli 3aauy U3y4HTb JelicTBue puCoHykKseasbl, 
BKJIOUCHHOH B KOallepBaTHble Kalin, collepxamwe B cede HapsAny c OenKOM 
(CbIBOPOTOUHBIM aJIbOYMHHOM) HM TYMMMapaOnKOM ese JonomHHTeIbHO PHK. 
TpyHocTb peuleHHa 9TOM 3alaun COCTOHT B TOM, TO pH-onTumMyM puOoHyKea3bl 
WexKUT mph pH 6,2, a KoallepBaTHble Kal U3 yKa3aHHbIX BbILIe BelleCTB OOpa- 
3yloTca B Ooslee KHCOH 30He PH, Kora BOSHHKaIOT KOMIMVICKCHbIe COeHHeEHHA 
MexKYy OeIKOM H HYKJIeHHOBOH KucmoTOH (*,°). OHakO MpeABaPUTeJIbHbIe OMBITHI 
moka3au, UTO Jake npu pH 4,1 puOonyKea3a B roMOreHHOM pacTBope COXxpa- 
HAeCT MPHOMH3HTeIbHO 25% oT akTHBHOCcTH upu pH 6,2. [lockoupKy Hamu ObWIO 
mokasaHo (°), ¥TO mpucyTcTBHe ryMMuapaOuKa He uUHTuOUpyer (epMeHT, ObIVIO 
BO3MOXKHO HCCJI€NOBaTb AKTMBHOCTb PHOOHYKsea3bl B KallWiAX B IIPpHCyTCTBHH 
9TorO NMoOwMcCaxapHsa. 

Vissectuo (*, °), uro B KHCHIOH 30He OOpa3syeTCA KOMIMVICKC HYKJICMHHOBbIX 
KUCNOT c Oemkom. TpeOoBaslocb 9KCMepHMeHTaJIbHO NOKa3aTb BO3MO?KHOCTb 
oOpas0BaHuA Koalleppatos v3 PHK, cpipoporounoro abOyMuHa MH TyYMMMapa- 
6uKa B 2TOM 30He. Kpome Toro, BaxKHO ObIIO BbIACHHTb, Kak OyJeT AeHCTBOBaTb 
cbepMeHT B MIpucyTcTBHH OeKa HW MONMCaxXapusa. 

Mcxola u3 3Toro HeOOXOAUMO ObIIO MOMYYUTh KoallepBaTbl CleLyloulero Cco- 
crasa: 1) PHK — cprpoporounbiit anbOymMuH — ryMMHapaduk; 2) pHOoHykmeasa — 
CbIBOPOTOUHHI ambOyMHH — ryMMuapaouK; 3) PHK — puoonyKseasa —cbI- 
BOPOTOUHbIN avibOyMHH — ryMMuapaOnK. 

Jina noswyueHusa MepBoro TuMa KoallepBaToB pHroTaBluBalH 1% pacTBopbi 
MCXOJIHbIX KOMMOHeHTOB Ha 0,1 N atlerarHom 6ydepe pH 4,1. Komnoneur cuu- 
BallH B cslelyloujel mnocieyqoBaTeibHocTH: 1 Mi pacTBopa LryMMMapaOuka, 
0,1 ma pacrsopa PHK, 0,9 Ma pacrBopa cbIBOpoTouHOrO abOyMuna (pu u3- 
MeHeCHHH MOCIeLOBaTeIbHOCTH CJIMBaHHA PacTBOpOB, a HMeHHO: OenoK, PHK, 
ryMMuapaGuK — KoallepBaTbl He OOpa3yioTcs, a BbillaqaeT aMop(pHbIlt ocazoK). 
Kanan, Noutyuenuble pH KOMHaTHOH TemMlepatype, PoTorpaduposBalu Mod MUK- 
pockonom (pyc. | a). 

Jlasa Toro uro6p oKa3saTb, uTO PHK jelicrBuTembHO BXOJUT B COCTAaB MOWy- 
YeHHbIX KOallepBaTHbIX KallesIb, Mbl ONPee/IMJIM B HUX KOJIMYCCTBO HYKJICHHOBOTO 
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tbocopa mo pa3HOCcTH MexKAY HYKJeMHOBLIM (pocopoM Bceli cycneH3Hu H HY- 
KJICHHOBBIM (poctbopoM paBHoBecHoli *KuAKocTH (Tab. 1). HyknenHoser docdop 


onmpezerimu mo Metony Cnupuna (*, 8), mocme rugpomnsa 0,5 N xnopHon KHCO- | 
toh. KommuectBso HyKsIevHoBoro (pocdopa BO BCeH CYCIeH3HM KOallepBaTOB pac- — 
CUHTbIBaIH MO KoHYecTBY cbocdopa B 0,1 ma pactsopa PHK s3aToro B ombiT. | 


Onpeyenenue HYKJeHHOBOrO cpoctbopa PaBHOBeCHOH %KUAKOCTH (1leHTpucpyrata) 


MPOBOMMIU CeAyIOulMM OOpasom: cyc-— 


Ta6Ouuna 1 Ne€H3HIO KOallepBaTOB HEMeC]VICHHO IOC- 

Pacnpegeenne PHK B koalepBaTHbIx Jie CJIMBaHHA KOMITIOHEHTOB WeHTpudy- 
KallIAX HW PaBHOBeCCHOM KHAKOCTH B 3aBH- THPOBaJIH IPH 6000 o6/muH B TeyeHHe 
CHMOCTH OT KOHIeHTpalHH Oydepa 10 mun. K WeHTpudyrary IpHOaBAIH 
Conepxanue PHK Ima 6 N xnopHow KuCJIOTHI, MH pacTBop | 


Mousip- JIOBOAMJIM BOLOU Tak, YTOObI KOHILEHTpa- 


 Grheoa, | ue ey amet Kaas = UL SKMENOTERPE (HeMBObLIA 0,5 N. Tua- 


pPH41 ft SCO=poms a. oNpeweeHHe™ HYKenHOBOrOS) 
BY sy | 2% doctbopa’mpoBoquIH Kak yKa3aHO BbI- 

me (*, ) 

1,00 | 640,0] 158,4 |481,6| 75 Wis ta6n. 1 cnekyeT TakKe, ¥TO | 


0,10 | 640,0 | 96,0 |544,0) 89 cofepxkaHue pHOOHYKJI€EHHOBOH KHCJIO- 


0,04 640,0 144,0 | 496,0] 78 . TbI B KOallepBaTHbIX KallWJIAX COCTaABa 


cg nn ie ae ge ’ -PHK — cpipoporounbi  asibOyMHH — 
ryMMuapaOuk 3aBucuT of [KoHWeHTpallun Sydepa. AnanormuHble JaHHble 10 
BJIMAHMIO KOHWEHTpalluu alleTaTHOoro Oycbepa Ha ABJICHHe KOallepBallun NoJyye- 
Hbl Take JpyruMu aBTopamu (°). 

Bropast uacTb Hallie paOoTbl Oblma MOCBAUIeHa MOyYeHHIO KoOallepBaTOR 
C BKJIOUCHHBIM B HHX (bepMeHTOM — pHOoHyKuIeasol. 

KoatleppaTbl OblIM MOsy4eHbI ClekyrouyyM OOpasom: | mr cbepMeHTa (KOM- 
MepuecKkHH MpenapaT) pactBopsmu B 10 ma 0,1 N atlerarnoro Oydepa pH 4,1; 
cMeumMBaH 1 Mia. Takoro pactsopa depmenta (100 y), 4 ma 1% pacrBopa 
CbIBOpoTONHOTO abOymuHa Ha 0,1 N ateratHom Oydepe pH 4,1 u Sma pa- 
cTBopa ryMMUuapabukKa Ha TOM xe Oydepe. Kanvin, NOYYeHHbIe MPH KOMHAaTHOH 
TemMnepatype, cbororpadupoBasu Mo MuKpocKonoM (puc. | 6). CycneH3ut0 Koa- 
WepBaToB WeaTpudyrupopanu mpu 6000 o6/muH pB TeueHve 10 MuH. Koa- 
IepBaTHbIH ocayoK pacTBopssu B O,1 N 6ydepe pH 6,2 u oBogusu Oyche- 
pom yo 10 ma. OnpeyeneHve akTHBHOCTH pHOOHYKNea3bl PaBHOBeCHOH *KuI- 
KOCTH HM KOallepBaTOB NPOBOAMIN B CemyroulHxX Mmpobax: 


I. 1 ma 0,25% pacrsopa PHK ua 0,1 N atieratHom Oydepe pH 6,2; 0,5 max | 


wentpudyrata pH 4,1; 0,5 ma 0,1N ateratnoro 6ydepa pH 6,2. 


I]. 1 ma 0,25% pactsopa PHK na 0,1 N atleratHom 6ydepe pH 6,2; 0,5 mx — 


pacrBopa KoalleppaTHoro ocaska pH 6,2; 0,5 ma alleratHoro Oydepa pH 4,1. 

KOHTPOJIbHbIe PacTBOPbI TOTOBHJIM B CeLyOULMX COOTHOMeHHAX: 1) 0,5 ma 
nentpudyrata pH 4,1; 1,5 ma Oydepa pH 6,2; 2) 0,5 ma pacrBopa koatlepsar- 
Horo ocamka pH 6,2; 1 ma Oydepa pH 6,2; 0,5 ma Oydepa pH 4,1; 3) 1 ma pac- 
Taopa PHK pH 6,2; 0,5 ma Oydepa pH 4,1; 0,5 ma 6ycepa pH 6,2; 4) 1,5 ma 
Oydepa pH 6,2; 0,5 ma Oydepa pH 4,1. 


[TIpo6st unkyOuposau mpu 37° 15 Mun. Peaxiuto ocTaHaBuBanu mpuOaBse- 


Huem 2 m1 0,25% pacTBopa a30THOKUCOoro ypanuna Ha 10% xmopHoli KucqoTe. 
GaTeM PeaKIMOHHYIO CMECb JIA MOJHOTO OCaxKJeHuA OeKOB M HenepeBapeHHOli 
PHK naxky6uposaan 30 Mun. mpu 37° u fopoyuau Wo KoHeuHOrO OGbema 10 Mua. 
Ocajlok oTzeiaM WexTpudyrupopakvem B Teyenve 10 mun. mpu 6000 06/muu. 


! 
} 
} 


M3 KaxjoH mpoOb oTOupaiu no 1 ma, passoqunu B 10 pas u npomepsun Ha 
C®-4 8 o6nactu normoujenua 260 MY mpoTuB KOHTpombHOro pacrBopa 4). Tlepe-_ 


cueT CIeKTPOPOTOMeTpHyeCKHX H3MepeHHit MpOBOAMIM Kak yKa3aHO B TaGa. 2. 
M3 ta6n. 2 cielyeT, YTO B KOalepBaTHBIX KalIAX OCYUIECTBIAeTCA KOHILEHT- 
PpupoBaHue dbepMeHta pvOoHyKwleasbl, PpaCTBOPeHHOTO B OKPyxKalouleM Kalin 
pacrBope. 
OcHoBHoli WembI0 Hauteli padorbl Obl0 ONpeeNUTh aKTHBHOCTh PHOOHYKea- 
3bI B KOallepBaTHOH Kame cocraBa: PHK, pu6onyKnea3a, CbIBOpOTOUHDI auib- 
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K cmamoe A, H. Onapuna u K. B, Cepe6poeckoti Kk cmp. 661 


Puc. 1. Koalleppatuble Kamm 43 cbIBOpoTOUHOrO albOyMuHa UM ryMMnapabuka matioc PHK(a), 
puOonykeasa (6), PHK u pu6onykueasa (6). 400 


K cmamoe B. H. [paeynoea, Kk cmp. 685 


Puc. 1. Sabellidites ex gr. cambriensis Jan. w apruaaiutax 43 

cpeHell YaCTH BTOPOKaMeHCKOH CBHTbI CHHUA 3alalHoro oOpaMue- 

Hua TyHrycckoli cHHeku3bl. Cyxast TyxHrycka, B 20 KM oT ycTba. 

Kepu Oyposol ckBaxXHHbI C PIyOHHbI OKoJIo 500 M. a@ — tbparMeHT 

S. cambriensis, Ha KoTOpoM HaHOosee OTUeTIMBO BHAHA CerMeH- 
Tauua 5 X ; 6 — To Ke, 3apHcoBKa, 5 X 


? 


MAH, T. 122, Ne 4 


OYMHH H TyMMMapaOuk, T. €. B TOM cly4ae, Kora depMeHT u cyO6cTpaT BKJIIOUeHBT: 
B OMHY Karo. [Ip nocraHoBKe 3THX ONbITOB MbI HCXOAMIM U3 Nannbx T. H. 
EBpeHHOBOM™* 0 TOM, YTO B KOallepBaTHOH CucTeMe ryMMHapaOuK — xenaTHHa — 
MOHOHYKJICOTHAbI TMOCeHNe PaBHOMePHO paciipeeeHb! MexKy KoallepBat- 
HbIMH KallJIAMH H PaBHOBCCHOM 2KUKOCTbIO, T. €. KOHLCHTPUPOBaHUA MOHOHYKse- 
OTHOB B Kalle He HaOwogaetcn. JA onpexeeHuaA aKTHBHOCTH puOoHYyKJea3bl 
B Kalli€ MbI NOMbITaIHCb MPHMeHHTb THCTOXMMMYECKHH MeTOA OKpaliMuBaHusA 
m0 YuHa. Mbt HaOmoganu, uro oKpa- 


WIMBaHue KOallepBaToB, coepxaBlux TaoOauna 2 

puOonykea3y nu PHK, MeTHJIT Pron IIn- Pacnpeyesenve akTMBHOCTH pHOonykKea3bi 
POHHHOM H3MeHHeTCH B S3aBHCHMOCTH 8 KOallepBaTHBIX KalJIAX MM paBHOBeCHOit 
OT MpPOMOKUMTebHOCTH WHKYyOalluH. ROC 

OjHakO MpAMOM 3aBHCHMOCTH MHTeH- 

CHBHOCTH OKDpallIMBaHHA OT BpeMeHH oettP” | Vnempnan 
HHKYOauHH OOHaAPyXKUTb He Y]aslOcb. MactteySuéuane |r Bo" EEa Me wa 
B mutTepatype umerotca RanHpre (1°), muon, | Pacts. 

4TO IeJIOUHbIe KPacHTeH THNa MeTuIe- ence |r a 


HOBOM CMH, TOJIYHMHOBOH CHHH HT. I1., 


KOTOpble  OObIYHO  MOJIMMeEPH3YIOTCA — papyonecuaa 
B BOJHOM pacTBope, enouuMepH3y- KU JIKOCTb DSi 2 ont) Des 
(OTCA HYKJICHHOBbIMH KHCIOTAMM, 4YTO Koauepsatunie 
COmpOBOX*KaeTcH H3MeCHEHHeEM UX ab- pau 0,2 | 26,5 ee 


COpOMMOHHBIX cneKTposB. [Ipudapnenue 

pHOoHyKeasbl K pacTBOpy, COsepxaulemMy welouHO KpacuTeib u PHK, u3me- 
HAeT AOCOPOMMOHHbIM CNeKTP KpaCAMLero BeLLeCTBAa B CTENeHH, NPHOMH3UTeIbHO: 
MPONOPWMOHAIbHOH KOHWeHTpalHH puOoHyKeasb. 

Ucnoup3ya 3TH aHHble, MbI PeCLWIMJIM MPWMeCHUTb TOMYHAMHOBYIO CHHb JWIs 
ONpeeseHHA AKTHBHOCTH PHOOHYKsIea3bI B KOallepBaTax. 

Jia mouwyueHuA KoallepBaTOB MpuroTaBsMBanM cMecu: a) 1 Ma pacrBopa 
pHOoHyksieasp (0,5 mr cbepmenta B 10 Ma Bogpl) u 9 Ma 1% pacTBopa CHIBOpO- 
rouHoro aibOymMuHa Ha 0,1 N alleratHom Oydepe pH 4,1; 6) 1 ma 1% pacrsopa 
PHK u 9 ma 1% pactBopa ryMMuapaOuka Ha Tom xe Oydepe. M3 Kaxk Jol cmecn 
Spa 0 | Mil W CMBaJIM MPH KOMHATHOM Temnepatype. Pororpadusn KoallepBa- 
TOB lpelcTaBleHa Ha pue. | Be. 

Jina ompefesieHuA akTHBHOCTH (epMeHTa Opa MATb UMeHTHYHEIX mpoo. 
K I npoGe HemMeqeHHO npHOaBissan 0,1 Ma Kpacutens (E fanHoro KomMueCcTBa 
Kpacku B 4 Mua 0,1 N aueratuoro 6ydepa pH 6,2 pasua 0,700) u npokpaumBann 
IpH BeTpaAxuBaHHu 3 muuH. Ilocne storo cycneH3HI0 WeHTpudyrupoBasu 5 MMH 
1pu 6000 06/mMuH, oOTJeAIM HaocaqoOuHy!O XAUAKOCTb, pasBoRNIN ee B Ba 
9a3a 0,1 N ateratHpmm Oycdepom pH 6,2 u npomepsiu mpu 620 me (MakKcHMyM 
IOPIOMLEHHA TOMYHAMHOBOH CHHU) MpoTHB Toro xe Oydepa. OcayoK WBaxIIbI 
IpompiBaiH 0,1 NV aleraTHpimM Oydepom pH 4,1, pacrpsopanmu Bp 4 ma 0,1 N aue- 
raTHoro 6yd@epa pH 6,2 u mpomepsuu B Tol %Ke O6macTH NoriomeHua. II—V 
1poObl HHKyOupoBasH mpH 37° B TeyeHue 15, 30, 45 u 60 MuH., COOTBeTCTBEHHO. 
Jocne uukyOallun mpoObl o6pabaTHIBamN aHasoruuHO I mpo6e. 

B KauecTBe KOHTPOJA JIA STHX ONbITOB OpamH KoallepBaTbl Oes cbepMeuta 
“eytourero coctapa: 0,9 ma 1% pacTBopa cbIBOpoTOYHOrO asibOyMHHa Ha 
),1 N ameratuom 6ydepe pH 4,1; 0,1 ma Bog; 0,9 ma 1% pacrBopa rymMMuapa- 
juka vu 0,1 ma 1% pacrBopa PHK ua Tom xe Oydepe. Konrpovbuble KoallepBarbl 
IHKYOUpOBaIH HU OOpaGaTbIBAIH AHAaMOrMYHO OTbITHBIM (TAO. 3). 

U3 ra61. 3 cneqyer, UTO HamMuNe akTHBHOrTO @epMeHTa B koallepBaTHOH 
Kalle CYUICCTBCHHO BJIMACT Ha B3aHMOJeHCTBHe OCHOBHOFO KpacuTelA (TOY- 
AMMHOBOM CHHH) C pHOoHyKseMHOBOH KUCIOTON. 

Hapsyy c onpefeseHveM akTHBHOCTH PHOOHYKJea3bl B KOallepBaTHbIX Kall- 
IX C HOMOLIbIO KPaCHTeIAH HaMH OblWIO MpPOBeeHO H3MepeHHe aKTHBHOCTH ep- 
MeHTa m0 pacmpeseneHuio HyKsenHOBOrO (poc*opa B KoallepBaTHbIX KalWIAxX 


* HeomyO/MKoBaHHble JaHHble. 
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H PaBHOBeCCHOM 2KUAKOCTH, KaK 9TO MpOBOAMMOCh B CyYae KOallepBaTos c PH 
He cojlep»Kkaulux cepMeuTa. 

Jina sToH wen KoallepBaTHble Kamu Obl MpHroTOBJIeHbl Kak OMMCaH 
BBIIMe, B Clydae OMpeleeHuA C TOMYHAMHOBOH CHHbIO. Tak2Ke ObIIO B3ATO MAT! 
pod. I mpo6y HeMeseHHO WexTpudyrupoBanH upH 6000 06/muH B TeyeHH) 
5 mun. Hayocayouny!0 xKAKOCTh HM OCafoK ToTYUac %*Ke oOpadaTHIBaIH 6 i 
XJIOPHOM KUCOTOI, H PacTBOPbI JOBOANIH LO OObeMa Tak, YTOO! KOHIeHTpPaulus 
KHCJIOTHI Oblia B HUX 0,5 N. TPugpomu3, u3MepeHux w pacueT MpoBosun mi 


Ta6Omuna 3 TaOmuua 4 
PacnipemeeHHe TOJIYHAMHOBOH CHHU PacnpeyejlenHe HyKJeuHOBOrO ociopa 
B KOal[epBaTHBIX KallJIiX H PaBHOBeCHOHM B KoalepBaTHbIX KallJIdX WH PpaBHOBeCHOH 
XKUIKOCTH B XOe HHKyOaNHH X%KHIKOCTH B Xofe HHKyOalnH 
= = | 
Et E620 on E620 xourp i Hykaennok. Poy B y |HyknenHon.Pyonrp BE 
= = 
& | |pPaBHOBeCH. | KoallepB. |PaBHOBECH. | KOallepB. &  |PaBHOBeCcH. | KOAalepB.|paBHOBECH. | KOallepE 
a = KU KOCTb Kania 2KHUJKOCTb KalJin = 5 PKH JK. Kann PKU TK. KanlJivt 
Aa an | 
De ene 
0} 0,340 0,530 0,337 0,496 0 46 6 re! 42,9 96,3 | 
fi | 0), 425 0,375 0,400 0,500 15 68 ,2 67,9 44,9 939m 
30 | 0,486 0),233 0,390 0,490 30 79), 4 60,5 42,9 97,5 
45 Ofo12 0,245 0,400 0,496 45 hall 08,1 41,0 iis 
60_|. 0,530 0,165 0,430 0,900 60 sil Ti D0, 0) 44,9 96,0 


mMetony Coupuna. II—V mpo6nt uHkyOupopanu npu 37° B TeyeHne 15, 30, 4 
u 60 muH., coorsercTBeHHo. Ilocie uHKYyOalluu MmpoObl OOpadaTHIBaNH aHasi 
ruyHo I nmpo6e. KontTpoubHble KoallepBaTbl TOTOBMJIN, KaK yKa3aHO JIA OMbITO 
€ KpacuTesem (TaO. 4). 

M3 ra6n. 4 cnemyeT, uTO depMeHT pHOoHyKeasa WelcTByeT B Kame ¥ 
PpHOOHYKJIeEMHOBYIO KHCJIOTY, a MPOMYKTbI (epMeHTAaTHBHOH peak BbIXOTA 
B OKPYy2XKarouly!o *KuAKocTh. M3Menenua HykKsenHoBoro chocdopa Mpu OTCYTCTBHI 
cbepMeHTa He HaOwiojaerca. : 

BuBpoge. J{ByMaA MeToqaMH M0Ka3aHO, UTO BHYTPH KOallepBaTHOH Kali 
MpOWCXOAMT THApomMTMyecKoe pacmenmeHne PHK nog jeltcrBuem cbepMent 
pHOouyksea3sbl. IIponqyktTpt cbepMextaTuBHoro rulpomu3a PHK spixogar ° 
OKpyKalouluH KOallepBaTbl pacTBop. | 
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BHOXHMH#A 


A. A. TYCTAHOBCKHM u T. HU. HBAHOBA 


O JESAMHHMPOBAHHM d-CAPKOJIM3HHA B HOPMAJIbHbIX 
UW ONYXOJIEBbIX TKAHSAX 


(ITpedcmasaeno axademuxom B. A. Fueeavzapdmom 31 V 1958) 


CapkomusnH mpeucTaBider coool pallemar n-Ouc-3-xOpsTuaMuHMpousBoL- 
HOTO IIPHPOXHOH AMHHOKHCJOTHI, PeHWJalaHHHa, HU ABJIAeCTCA OJHUM M3 HaH- 
Oolee MepCHeKTHBHBIX CMHTeETHYCCKUX MPOTHBOOMYXOMeBbIX cpeycTB (2). 


N = (CHCH,CI), 
vane 

[jn 

\/ 


| 
CH, -CH - NH2-COOH 


CapkKoJIH3HH 


XuUMHOTepaneBTHyecKad 9dPeKTHBHOCTh lpemapaToB Kacca XJIOP3THIaMH- 
HOB B 3HaUHTeJIbHOM Mepe 3aBHCHT OT HX YCTOHYMBOCTH B CpelaX OpraHH3Ma. 
BceoOuluM WyTeM HHaKTHBAaWMH STHX AFeCHTOB ABJIAeETCH UX THAPOMM3, COMpoBo- 
*KTalOulMucA MOHU3allueH XOPa HU MePeXOJOM B MPOM3BOAHOe, JIMUIeCHHOe TOKCH- 
ueCKHX H JleueOHBIX CBOMCTB. BTopbiIM MyTeM HHAKTHBaUMN ABIAeCTCA UX MeTa- 
O6OH3M, THNMYHO — OKHCTeHHe Tpynn xXJOpsITHNa Wo alletambleruya u dop- 
muata (*). MexaHu3M HHaKTHBalHu CapKOJM3HHAa, B CTPYKTYpy KOTOpOroO BXo- 
HHT MpwpokHad aMMHOKHCMOTa, MOXKeT BKWOUaTb MpOlleccbl MpeBpalleHHusA, 
cneluduyeckue wid STOrO KoMMoHeHTa. MMeHHo 9Ta cTopoHa MeXaHH3Ma 
MHAKTHBAlMH MpHoOpena cielMasbHbl MHTepec, KOra CTaJIO H3BeCTHO, Y4TO 
1-Y30Mep CapKOJIM3HHa OTJMUaeTCA Pe3KO MOHMKeHHOH MpOTHBOOMYXOeBOH 
AKTHBHOCTbIO 10 CpaBHeHHIO C |-H30MepoM, XOTH O6a H30Mepa MPOH3BOLAT B 
TO 2Ke BPeMA OMHaKOBOe TOKCHYeCKOe JeHCTBHe Ha KOCTHHIM MOSr, B paBHoH 
Mepe yrHerad seikKon0393. Xamfoy, Bbeprenb u Kpebc (*) npequono*KuM, YTO 
IOHHKeHHe B:peKTHBHOCTH d-CcapKOMM3HHA CBASAHO CO CIeMMpPHYeCKMM e3aMu- 
HMPOBaHHeM ero CTPyKTypHOro kKoMMOHeHTa, d-cbeHulaaHHHa, OKCHa30n 
1-amuHokucuioT. Oqnako KpeG6c He Mor NOATBepAMTh B IKCNEPHMeHTEe MPaBHJIb- 
{OCTb MoWOOHOrO MpesxnosoxenuA. B cBa3H C 3THM HaMH MpOBeeHbl OMNbITH, 
AMCIOULHE WeIbIO BbIACHHTb 3TY CTOPOHY OOMeHa CaPKOJIM3HHa B HOPMAJIbHbIX 
{ OMYXOMeBLIX TKAHAX M CielMa/lbHO — B KOCTHOM Mosre. ONbITbI MOrIM TakxKe 
MOCOOCTBOBaTb pelleHHIO pyroro HeOCTaTOUHO OCBeIeHHOrO BOMpoca — 
‘BAZAHO JIM B3aMMOeliCTBHe XJAOPSTHMAMUHOB C (bepMeHTaMH TKaHeH C 003a- 
JIbHBIM TOBpexKeHHemM (pepMeHToB (°*). 

Vsyyaemple TKaHH KPbIC TOMOFeHHSMPOBaIMCb B CTCKJIAHHOM TOMOreHH3a- 
ope 3 mun. upx 0° B docdarHom 6ydepe KpeOc — Puurepa (pH 7,4). Patte- 
faT WsIM d-H30Mep CapKOJIM3HHa PaCTBOPAJICA B TOM 2Ke 6ydepe mpu 60° u Jo- 
JaBIAJICA B pa3AHYHbIX o3aX K TroMorenaTy (3a MCKNOVeHHeM KOHTpouel). 
IMeCb HHKYOMpoBaach 2 uaca mpu 37°. JlesamMHupoBaHHe OCTaHaBMBAaOCb 
o6aBienuem TXY xo Kouuentpattun 10%. Ammuak ompeylenasca B 6e36eKo- 


) JLAH, 7. 122, Nd 4 665 


| 


/ 

BOM (pusIbTpate mo cnocoby Koxses. B napavuieIbHbIX OMbITAaX U3y4aOCb a i 
aMMHUpoBanHe d-dennananuna. PesyibTaTbl BbIPAaKa/lNCh B MERE 
aMMMaKa, oTWemsemoro 3a 2 ¥aca cbepMeHToM | r CBexKeH TKaHH. |1penedb, 
Had KOHIeHTpalluaA CapKOMH3HHa COOTBETCTBOBaJIa €rO MaKCHMaJIbHOH Pacey 
TH. | 
Ligceanany a OMNBITOB, MpefcTaBeHHble Ha PUC. 1, oOHapy2KuJIM HECOMHEHHYKG 
CHOCOOHOCTh HOPMAJIbHbIX WH OMYXOJeBbIX TKaHeH [e3aMMHUPOBaTb d-capkouui 
3nu. KontentTpallut aKTHBHOM OKCHa3bl d-aMHHO) 

— qq XKUCIOT OKa3alacb HanOonee BbICOKOM B romore? 
--- 6 HaTax mouek, HauOomee HA3KOH — B CapKoMe 45) 


hMmOn 


10 ~~ § @epmenT He noBpexjlaeTca d-capKOJIM3HHOM, Jai 
-/{ ye eculM areHT BHOCHTCH B 850 pas OovubIIeM 
8 2? KouuuectBe (12250 pr Ha 1 r TKaHH), ¥eM B CILY/ 


yae Goulbuol meueOHor Wosbl (15 pr/r). Oxcuyase 
d-capKkou3uHa ycToHunpa Take HM K TeM XJIOp+ 
39THIaMMHaM, KOTOpble OHA He esaMHHUupyel 


= tlt (I-capkouM3HH, 9MOMXHH, Moran). CnetluduyHocry 
4 iby jle3aMMHUpOBaHHA d-CapKOMMSHHa WM YCTOMYMBOCTE 
OKCHa3bl ealoT OUBUAHBIM, 4TO TIpolecc nesaMu- 
oy yi HUpoBaHuA d-capKoJIM3HHa MMeeT MECTO HM B Opra- 
4 eet HH3Me IIpH JICUeCHHH OMYXOJIeEBbIX WKHBOTHbIX H MO 
*KeT UPPaTb POJb OAHOTO us *akTOpoB, Oca sA10- 
IHX MpOTHBOONYXOeBbIM SddpekT 2TOTO H380Mepa, 
§ 1) 15 mmon IIpu ofMHakopoi MOJApHOM KOHMWeHTpallny 
Ce dali cyOcTpaToB oKcHJla3a JesaMuHupyer d-capkouM3uh 
p1,5—2 pa3a wHTeHCMBHee, 4eM d-cbeHHanaHui 

Puc. 1. CkopoctTb je3saMHHH- 


(puc. 1). B ocHope noJoOHOro ABJICHHA JIeEXKUT, Oe} 
popanua d-capkomM3suHa 4 
d-penunananuia nouKxamn (a), BUAHO, MOBbILeHHOe cposcTBo d-capKoM3HHa 
neuer (6) u capKomoli 45(e). CbepMeHtTy. Takoro pojla OcOOeHHOCTb BbIpamkaerTc 
1“ 2— yposHu JesaMMHMpo- TaKk?Ke H B TOM, TO CHelMcpHuecKHU, KOHKYPeCHTHBI! 
panua d-capKomusuna M d~be-  wury6uTop OKCHasbl d-aMHHOKUCIOT, OeH30liHas 
HHJIaJlaHHHa, COOTBeETCTBEHHO 

KUCIOTa, BCTyNaeT B HepaBHOIeHHble KOHKYpeHT 

Hbl€ OTHOMICHHA C (PeHHaaHHHOM U d-capKkonu3v- 
HOM. Kak 9To cylefyeT u3 puc. 2, KOHILeHTpallua OeH30aTa, ocTaTouHaA eZ 
NOHOFO MOAaBJICHHA Jle3aMHHHPOBaHHA (heHWJlaslaHHuHa, TOPMO3HT JlesaMHHH- 
popaHve d-capkomu3suHa sutb Ha 50%. TlomHpmit adcbexT TOpMoxeHUA JocTH- 
raeTcsA B STOM MOCe{HeM Cy4ae JIMIIb MPH NOBbILWeHHH KOHWeHTpalluu HHrHOH- 
Topa B 10 pas (capkoma 45) uu faxes 100 pas (mouKn). 

Bosuukae? Bompoc, esaMHHUpyeTca JIM WebHad MOveKysa d-capKomu3uHa 
WIM %Ke MpOLYKT ero ruspoun3sa. He pacnomarad MeueHbIM CapKOJIM3HHOM, Mbi 
NOMbITAIUCh PeUIMTb BOMPOC MyTeM COMocTaBJIeEHHA CKOPOCTel JesaMHHUpOBaHHA 
Kak IeJIbHOrO, TaK MH THAPOMM3OBaHHO"LO penapatTa B KOPOTKHe CPOKH C Hauaa 
uukyOanu. Jlannpie, HaHeceHHble Ha puc. 3, MOKa3biBaloT, YTO FuspomN3s0BaH- 
HbIM CaPKOJIM3HH e3aMHHUpyeTca B HavabHble 30—60 mux. ombira Gpicrpee, 
yeM d-capKOJIM3HH, pacTBopeHHbii B O,1 N comaHoli KucnoTe MU COXpaHHBUINi B 
STHX YCMOBHAX CBOIO CTPYKTyPpy (IIpOBepeHO KOHTPOJbHbIMM XPOMAaTOrpaMMaMny). 
PesyJIbTaTbI OMbITOB HE FOBOPsSIT, OLHAKO, O TOM, 4TO Je3aMMHUpPyerca UCKIIOUN- 
TeJIbHO THAPOMM3OBaHHbIM d-capKONM3HH MH YTO FHApoMM3 Npoxo_UT ucKIOULE- 
T@JIbHO JO MOMeHTa KOHTaKTa IWebHoro d-capkou3HHa Cc dbepMeHTOM. 

Hanuune okcnflaspt d-capKomu3uHa B CapKome 45 ormMuaeTcd Han6ombWUM 
MOCTOAHCTBOM, Tora Kak B OMYXOJAX JPYrMX BYOB (9KCMePUMeHTAaJIbHbIX F 
YeOBEYECKUX) 9ITOT (epMeCHT HaM YlaBaJIOCb KOHCTATUPOBaTb OCH petko. Kak 
yNOMUHaIoch BbIe, Kpedcy sto BooOule He yauoc (*). BMecre c Tem ex (°) 1 
JIan (°) o6HapyxuaM oKcHyasy d-aMHHOKUCJIOT C NOHWKeHHOL AaKTHBHOCTHIO 
B JBYX BUflax omyxoneH. Bo3HuKaeT BONPOC, 3aBHCHT JIM HEMOCTOAHCTBO aKTHB- 
HOCTH OKCHAa3bl B ONYXOJAX OT JeHCTBUTeNbHOFO OTCYTCTBUA anodepmenta, 
HJIM TOJIbKO OT HefoctaTKa kodepMenta (iaBunaleHnHunyKseotuga). Or pe- 
WeHH STOO BOMPOCa 3aBHCHT HW MOHMMaHHe CYWIHOCTH Apyrok rpynmbl HaGwt0- 
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AaeMbIX HaMH ABJICHHH, Kak, HalpuMep, Oojlee HU3Kad aKTUBHOCTh OKCHa3br 
B Capkome 45, eM B OUKaX H MeYeHH, H HEMOCTOAHCTBO AKTUBHOL OKCH]a3bl B KO- 
CTHOM Mosre, B OTHOIMeCHHH KOTOPOrO d-CapKOJIM3HH MpOABAeT pesKoe LHTO- 
TOKCHYeCKoe JeicTBue. HanomHuM, HaKOHell, To capKoma 45, oOulaqaloulad aK- 
THBHOM OKCHa30H d-aMHHOKUCJOT, IpelkcTaBaser coool KaHIeporeHHy!o0 CcoedH- 
HHTCIbHOTKAHHY!0 OMYXONb, MPOHCXOMAMLYIO U3 KJIETOUHIX 3JICMCHTOB JlepMbI, 


PLMON x MON 
5 A D 6 Vai 
4 4 \ 12 
10 
Jd 
oy d B a 
Zi 2 
= 2 6 ? 
1 if 4 Fi 
2 f 


10°F 10° (0°2 mon, 2-10°° £107 Emon. 


Konuexmpauua berxzoana 05 J 15 2vac. 

Puc. 2. TopMoxenve Je3amMHHupoBaHusa d-cap- Pue. 3. CkopocTb Je3amunuposa- 
KouHu3uHa (a) H d-enusananuna (6) Sexsolinolt Hux d—capKoJuMu3uHa, pacTBoper- 
KucJIOTOH. A — mouku, 5 — capKoma 45 Horo B O,1 N HCl (1) unm B 


0,14 M NaCl (2) uau nonHoctbIo 
rHApoH30BaHHOrO «6B Bore (3). 
Kounuentpawua d-capkousnna 


’ 


KOTOPbIe, KaK NOKa3aJIM HallW aHaJIM3bl, He COWep*KaT aKTHBHOH OKCHJla3 bi. 
Ecuu OTCYTCTBHE aKTHBHOH OKCH]la3bl B JepMe O3HaudaeT JICHCTBUTeEIbHOe (Oi Ie 
cyTcTBHe cmelluduyeckoro anmodepMeHTa, a He TOMbKO HelocratoK @MAJI, To 
nepeyl HaMH — HCKJIIOUHTEIbHOe ABJICHHE YCJIOMKHEHUA HaOopa (epMeHTOB B 
MaJIMrHu3up yIouleuca KJIeTKe: B I1polleccax KaHWepv3aluv MaTePpHHCKHX KJIeTOK 
WO CHX Nop HaGsOMaNOCcb He yCMOXKHEHHE, HO, HaOOOPOT, BCera TOKO yIpo- 
uleHHe dbepMeHTHOrO HaOopa. Bonpocbl sToro pola BbIACHAIOTCA HAMM B HacTOA- 
mee BpeMs. 
MucrutyT S9kKcnepHMeHTaIbHOH TaTOJOrHu Tloctynuio, 
HM TepallwuH paka 22 VET 95e 
AkajleMHuH MeJ[MILMHCKHX Hayk CCCP 
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XHMHYECKAS TEXHOJIOFH 


Axayemnk B. A. KAPIHH, B. A. BEPECTHEB, T. B. TATOBCKAS u E. A. AMHHCKAS 
K BOMPOCY O MEXAHH3ME PA3PYMIEHHH BOJIOKHA 


Panee Obio moKa3Ho (1), YTO H3MeCHEHHE MOJIEKYJAPHOM CTPyKTYPbI Kalipo 
HOBOrO KOPAHOFO BOJIOKHa IPH pa3IMYHbIX MeXaHHYeCKHX BO3eHCTBHAX He- 
BemukH. IlosToMy Heslb3A CUMTAaTb, YTO 9TH H3MCHEHHA Hrpalor CyueCTBeHHY 
pOb B Tpollecce pa3pyuieHuaA BONOKHA. BpWIO BbICKasaHO MpeANoo*wenne, IT 
pelaioujuM (baKTOPOM, OTBETCTBEHHBIM 3a paspylieHve KOpJa pH MHOoroKpaT- 
HBIX WMKJIMYeCKUX BO3SJeHCTBHAX, ABJIACTCA PaSBUTHe MMEIONLMXCA B MaTepHale: 
Makpogepektos. IIpegcrapanocb MHTepeCHBIM MOMYYHTb HemocpeycTBeHHOe: 
9KCNEPHMeHTaJIbHOe MOATBEPKLeHHe ITOFO MpeANoOReHUuA. C ITOH WesIb1O ObWIy) 


‘Tea Onniniiedy elie 


iS XOMUMOCTb 
- Bux o6pa6oTKu Cag RN aaeEER Ee vane 
eS . B 4wacax LE LL 4 
ra IHKJIOB 
‘ 
4 CepuitHoe KampoHOBOe KOpfHOe BOJIOKHO (HC- 
XOJHbIH OOpa3ell) 82,7 S02, NA Al 25,6 
2, KamponoBoe KopyHoe BOJIOKHO, OOpadoTaHHoe | 
2,0% pacTBOpOM OJIeCHHOBOM KHCJIOTBI B 31HJ0- 
BOM cliMpre B TeyeHHe 15 muH. SU Acts) 14,1 PAD 
3 KampoHopoe KOpyAHOoe BOOKHO, OOpadoTaHHoe 
|4"eTbIPeXXJIOpHCTbIM yrsepozom mpu 20° B Te- 
uenHe 15 MHH. 93,0 3,30 14,1 29,8 


* Vicnpiranua mpopeyentt E. C. Amexceepoit. 
** Jlo yTroMJecHHaA. 


TIpOBeMeHbI HCIbITAHHA Ha MOJTOBCYHOCTh KalIpOHOBOrO KOPAHOFO BOOKHA, 
oOpaOoTaHHOoro MOBePXHOCTHOAKTHBHbIM BeUeCTBOM (OJIEeHHOBaA KHCWIOTA). 
JJoOaska Takoro BeuleCTBa CHW2KaeT MOBEPXHOCTHOe HaTAKeHHe, OCOOeHHO 
B MeqPeKTHBIX MeCTaX BOJIOKHa, 4TO OOeruaeT pa3pacTaHHe MakpoyedeKTOB 
(°). WM gelictsuteibHo, 10 JaHHbIM Ta6n. 1 xoxuMocTb BoMOKHAa, O6paGoraHoOro 
2,5% paCTBOPOM OJICHHOBOH KUCJOTHI B STHJIOBOM CHMpTe, pesKO Nafaer m0 
CpaBHeHHIO CO CTaHJapTHbIM, HeoOpaOoTaHHbim*. Ec 2Ke KOP] OTMbITb YeTbIpex- 
XJIOPHCTBIM YIJIepOAOM OT 3aMacJIMBaTeA**, B COCTaB KOTOPOrO BXOAAT MOBepXx- 
HOCTHOAKTHBHBIe BellleCTBa, TO €fO XOMMMOCTb, HaoOopoT, Bospacraer (Tabu. 1, 
oopaser Ne 3). Takum oOpasom, NOuIy4eHHble SKCIEPUMeHTaJIbHbIe aHHble MpAMO 
NOATBepxMaloT BbICKasaHHoOe Mpelmomo*enne. 


* Bo3MoxkHocTb MaeHHA XOAMMOCTH Kopya BCeACTBHe Ha6yxaHUA MoAMMepa B OeHHOBOL 
KucNoTe HcKOueHa, TaK KaK BOOKHa M3 MOMKalpolakTaMa B OeHHOBOH KUCHOTe He Haby- 
Xal0T, 4TO OblIO MpoBepeHO SKCIIepHMeHTAIbHO HaGwOJeHHeM To, MUKpocKoNoMm (yBemHueHuE 
400 < ). B Teuenne nonyyaca oObem o6pa3ya, MorpyxXenHoro B OJIEMHOBYIO KHCJIOTY coxpa- 
HAJICA MOCTOAHHEIM. UyBCTBUTCIbHOCTb IIPHMeCHEHHOM MeTOMKH MpoBepAsacb C MOMOIbIO Ha 
OmoxenHA HaOyxXaHMA KalpoHoBoro BOJOKHa B Bose. IlomyyeHHble MpH 9TOM AaHHbIe cooTReT- 
CTBYIOT pe3yJIbTaTaM COpOWUMOHHBIX M3MepeHHit. 


* 
** QaMac/MBaTelb — BelleCTBO, HAaHOCHMOe Ha BOJOKHO JA ygoOctBa ero TexHosoruye: 
cKoH nepepadorTku. 
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ee 1 mpedcTapnenbi TakxKe JaHHbIe 10 NpOuHOCTH H yWIMHeHHIO (70 
HCCJICNOBAHHbIX OOpasiloB. OTH BeIHYMHbI OCTAIOTCA HeH3MCHHBIMH 
BHE SaBMCHMOCTH OT CocoOa OOpaGoTKH BONOKHAa. CreqoBaTelbHO, Mpu paspy- 
HICHHM KOpa MO MHOTOKPaTHbIMH WM OHOKPaTHbIMH MeXaHHYeCKHMH BO3zeli- 
CTBHAMH Pellalolly!0 POb NOJMKHbI urpaTb pasuple akTopHl. Ecau up Muoro- 
KpaTHOM paCTA2KeHHH Mpolecc paspyweHHA onpekemAeTCA TaBHBIM O6pa3om 
HaJIH4HeM Mak powetpeKToB M UX pacipocTpaHeHHheM B IvlyOb BOJIOKHa, TO pu 
OMHOKPaTHOM BOSeHCTBUM (PaspbIB Ha AMHaMOMeTpe) BAMAHMEe STOFO (bakTOpa 
HeBeIHKO. Bo3MoxkHO, 4TO B 9TOM CyYae PaspyLeHHe KOpa CBA3AHO B OCHOB- 
HOM C OHOBPeMeHHOH JectpyKuMel OombUIOrO KOMMYCCTBA MOJICKYJAPHBIX 
weneH B HaHOoee cia6oM yuacTKe BOJIOKHa. 

Jlia mpogepku store npeqnonoxenna Obwin H3MePeHbI BASKOCTH PaCTBOPOB 
BOJIOKOH JO HW MOCe MexaHvyecKoH OOpa6oTku (MHOrOKpaTHOe WHKsIMUeCKOe 
PpacTAxKeHve HM Pa3spbIB Ha AHHaMoMeTpe). OcoGoe BHUMaHHe ObIIO Ye/eHO Bbi- 
Oopy yuacTKa HHTH, NosBeprHyToli HCMbITAHMIO, LA MPpHroTOBeHUA pacTBopa. 
B Tom cylyuae, Korjla Kopf He JOBOLUICA NO paspbilBa, PACTBOPAWOCb BCe BOOKHO, 
HaxOJAMleecA MEK LY 3axkuMaMH. Ecau we OOpaslibl paspbIBasIMCb, TO pacTBopsAI- 
CA M00 HeOONbUIOH yuacTOK, BKsIOUAIONIH MecTto pa3ppiBa (1—1,5 MM oT 
oOopBaHHoro Kpaa), mH60 yyacToK, mexKamuii mo coceycTBy ¢ HUM. 

Pes3yJIbTaTbI OMbITOB MO ONpeseeHHIO XapakTepHCTHYeCKOH BASKOCTH pac- 
TBOPOB BOJIOKOH B 85% MYypaBbHHOM KHCOTe CBeMeHbI B TaGu. 2. 


Ta6aunma 2* 


3 Fi Buy oOpa6oTKu Sachets 
4 CepwitHoe KalpOHOBOe KOPAHOe BOJOKHO (HCXOHbI OOpasel) 0,77 
i BoJlokHO, MOBeprHyToe MHOrOKpaTHOMy pacTsxeHHIO 800 TEIC. WHKIOB 0,59 
o » » » » 2 MJIH. » 0,99 
4 » » » » 3 MJH. » 

(MecTO pasppbiBa) 0,99 

5 BowoKHo, pacTaHyToe Ha JHHAaMOMeTpe (Harpy3Ka 80% oT pa3pbIBHOH) Ona 

6 BouiokHOo, pazopBaHHoe Ha JMHaMOMeTpe (y¥acTOK, coceqHHH c MeCcTOM 0,77 
pa3pbiBa) 

af BowoKHo, pa30ppaHHoe Ha 7WHaMoMeTpe (MeCTO pa3PpbIBa) 0,45 


* Bucko3vMeTpHueckHe OMBbITHI BbINOHeHbI A. H. IloropeKo. 


V3 WaHHbIx TaO. 2 BUHO, YTO MafeHHe BASKOCTH PaCTBOPOB BOJIOKHA, Pa- 
30PBaHHOrO Ha JHHaMOMeTpe, 3HaYHTeIbHO Oowbule, YeEM Mp MHOrOKpaTHOM 
pacraxenuu. Jlamee, B Mmpollecce YTOMJIeCHHA BeJIMYHHa BASKOCTH HECKOJIbKO 
YMeHbINaeTCH B HavaJIbHbI MepHOL, a 3aTeM OCTaeTCA MOCTOAHHOM, He H3MeHA- 
ACb Jlaxke mpu pa3sppiBe. IIpu pacraxweHuH Ha AHHaMOMeTpe XapakTepHcTHye- 
CKa BASKOCTb, HAOOOPOT, He MEHACTCA BIVIOTS Jo paspymenua BomoKHa. Mf aun 
B MOMeHT pa3pbIBa HUTH OHA pe3KO MaaeT (B MecTe pa3pbIBa). 

YMeubulennve HW Moculesyrouee COXPaHeHHe MOCTOAHCTBA BEJMYMHbI BASKOCTH 
B IIpollecce MHOFOKpaTHOrO pacTAXeHHA CBUJETEIbCTBYIOT O TOM, 4YTO HEKOTO- 
pad JlecrpyKUMA MOMMMepa MPOUCXOJMT TOJIbKO B HauaJIbHOH CTayMM yTOMJIe- 
Hua (IPH OpHeHTaluu pByTCA MepeHanpsAxeHHbIe yuacTku MoseKyu). [pogou- 
KeHHe KE YTOMICHHA M [axke pa3pbIB BOJOKHA HE CONMPOBOXaloTCA LaJlbHeH- 
IMM OULYTHMbIM YMeHbINeHHeM BASKOCTH. OTCYTCTBHe YMeHbINeCHHA BASKOCTH 
B MeECTe Pa3PbIBA MO3BOMAET YTBEPXKLaTb, YTO paspyWIeHHEe BOJIOKHA MPH MHOTO- 
KPaTHOM MeXaHHYeCKOM BO3eHCTBHM OOYCJIOBeCHO B OCHOBHOM HaJIMuHeM MaKk- 
pometbeKTOB, PaSBHBalOMMXCA B Mpolecce HCMbITAHHA (okon0 100 yac.). Onn pac- 
HpocTpaHsAIOTCA WO Tex Mop, MoKa paOouee CceyYeHHe BOJIOKHa He YMCHbUIMTCA 
¥aCTOJIbKO, YTO Harpy3Ka Ha HUTb B 9TOM MecTe OyAeT paBHa NPOUHOCTH MaTepHa- 
na. Tora, eCTeCTBEHHO, MPOUCXOJHT paspbIB MOJIEKYJAPHBIX lene B OCTABLIeM- 
“1, OUCHb MaJIOM CYCHHN, COMePAXALleM CTOMb HeOO/bUIOe KOMMYECTBO MONEKYIJI, 
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yTO JeCTpyKUMA UX He MOria ObITh OOHAPy2KeHa HCHOb30BaHHOH MeTOAMKOH | 
ompeeieHHA BASKOCTH. 

IlocrosHCTBO BeJIMUHHbI BASKOCTH JO paspbiIBa WH peskoe NafleHHe ee B MO- 
MeHT pa3pbIBa MPH paCTA*KeHHH Ha JHHAMOMETPe CBUACTEMbCTBYIOT O TOM, YTO) 
B 9TOM Cy¥ae UMeeT MeCTO HHOH MeXaHH3M pa3pyWIeHHA BOJIOKHa, a HMCHHO) 
paspylieHue BOJIOKHa CBASAHO C OMHOBPeMCHHBIM Pa3PbIBOM GompumucrBa 
wenel B KaKOM-TO OJHOM, Oomee c1a60M yuacTKe BOJOKHAa (NafeHHe BASKOCTH 
mouTH ByBoe). Tor dakT, TO JecTpykKWMA NOMMMepa MPOMCXOAHT JIMMIb B OJHOM 
yuacTKe, NOJTBepxKaeTcA TaK2xe PaBeHCTBOM 3HaYe€HHM BA3KOCTH PpaCTBOPOB, 
MOJYUYCHHbIX H3 CoceqHero C MeCTOM pa3spbIBa YYACTKOM BOJIOKHa WH UCXOJHOLO | 
o6Opa3sua. B ormuune OT MeXaHH3Ma Pa3pYWIeHHA BOJIOKHa IIpH MHOTOKPaTHbIxX 
MeXaHHYeCKHX BO3JeHCTBHAX B JIAHHOM CJly¥ae MMeIOMLHeCA Ha BOJIOKHE MaKpo- 
JecbeKTbI HE MOryT OKa3aTb CYUL[ECTBeEHHOFO BJIMAHHA Ha erO paspylleHHe, Tak 
KaK 3a KOPOTKHH MPOMeXYTOK BPeMeHH MpOBeeHUA IKCMEPHMeHTa (AOIH MHHY- 
TbI) OHH He yCcMeBaloT paspacTHcb. 

Mrak, Ha OCHOBaHHH PpaCCMOTPeHHbIX SKCICPHMeHTAaJIbHbIX JLAaHHbIX MO2XKHO | 
MPHHATb, YTO paspyuieHve BOJIOKHa B CJly4ae MHOPOKPaTHbIX MeXaHHYeCKHX | 
BOSJCHCTBUH ONpekeAeTCA PaSBHTHEM MakpoOje*eKTOB, C MOCJeLYIOULUM paspbi- | 
BOM MaJloro 4HCJIa Were B OJHOM HeOOJIbLIOM CeYeHHH; IPH OMHOKPaTHOM xe) 
pacTAxeHHU (aKTOPOM, OMPeeIAIOULUM PasPYWIeHHe BOJIOKHA, ABMIAeTCA pas- 
PbIB 3HAYHTEbHOFO YHCIA MOJIEKYJIAPHbIX Weel B OObeMe OHOrO HanOosee 
ca6oro yuacTKa BOJIOKHA. 


@My3ukO-XUMHYeCKHH MHCTHTYT Ilocrynuao 
um. JI. A. Kapnoga 24VI 1958 


HayuHo-HcceqOBaTeIbCKUH MHCTHTYT 
IUMHHOM MpOMbILIJIeHHOCTH 


LWMTHPOBAHHAA JIMTEPATYPA 


ABA Depeer res, |. Bol at roe aa, B. A. Kapruu, E. A. duan- 
ckaa, Kona. xypH., 20, B.6(1958), 21. A.Pe6uuoaep,H.A.Kanunosekaa, 
MOX, 5, 332 (1934). 
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XHMHYECKAA TEXHOJIOIHA 


A. M. PO3EH 


MMNYJIBCHbIM METO, ONPEAEJIEHAA EMKOCTH HACA]IKM 
MW HCCJIEMOBAHHE MOBEJEHHA SKHAKOCTH B ANNMAPATYPE 


(Tpedcmaeneno axademukom C. H. Boaodkoeusem 20 V 1958) 


B HaCcTOAMLee BPCMA KOJIMGECTBO *KUJKOCTH, YepxKuBaeMoe HacayKoH WH 


 TapevikaMu (€MKOCTb HaCayKW WIN TapeJIOK) B UPOTHBOTOYUHBIX KOJIOHHaX H 


Apyrou alnapatype, onpeseiAerca OObIMHO ITyTeM OTCeYEHHA OPOLIeCHUA H CIMBA 
2KHKOCTH B EMKOCTb; STOT COCOO CBA3aH C OCTAHOBKOH almapaTos (YTO He BCcerfla 
BO3MOXKHO), HE MOSBOJIACT ONPeEIMTb KOJIMYeECTBO OCTABLUICHCA B BH WICHKH 


KH AKOCTH WH W3Y4aTb WPOWecchl, MpOucxosAupHe 


pH padouem pexkume. OT sTHx HeOCTATKOB CBO- Y Y=vonst a 


o e Ge a 
—-©OeH UMMYIbCHBIH MeTOA, OCHOBaHHBIH Ha H3Me- Fie 


-€MBIX, HallpHMep, MO 9JIeKTPpOMpOBOAHOCTH) MI 
- Me€UeCHBIX ATOMOB. 


‘ObITb KPaTKOBPeMeHHOe H3MeHeHHe Harpy3Ku 


PeCHHH BPeMeHH TpoOxo*KeHHA CHrHaJa (UMMyIbCa) 
yepes amnapat. Iloqo6HbiIM uMNysbCOM MOxeT 


(KPyNHble aliiiapaTbl), moqaua mpuMecer (onpeyema- 


Ecuu Obl PpOHT uMNysbca B almapate He pa3- 
MbiBasica (puc. 1 a), TO eMKOCTb Hacayku Q onpe- 
eAmach Obl IIpOCTbIM COOTHOLICHHeM 


Puc. 1. Bprxoqubie KpMBbie 2JIA 

a HEKOTOPHIX CJIYYaeB JBHKCHHA 
Es (1) (cxemaTusauua; dv/ dr =0). 
a@—tTpyOka, O—TpyOKa c 


rye L — pacxo %KHAKOCTH, t — BpeMA MPpOXOX- «mewKom», ypaBuenve Kpusoli 1 
JeHuA wMnyipca. Ognako B J\eHCTBUTeJbHOCTH 7 pela 
XKHIKOCTb JIBH2KeTCA B alllapaType HepaBHOMepHO, Sens ye 


M (ppoHT MMUYJIbCa Pa3MbIBaeCTCH, B STOM CJIVYYae (anamorMunad KapTHHa HMeeT 
MOXKHO BOCIIOJIb30BaTbCH YDaBHeHHeM (1), ompeye- MecTO IIpH JIaMHHapHOM ABIDKe- 


= HHH 6e€3 KOHBCKTHBHOH Mp- 
JIAA cpeytHee BPpeMA Tt Kak pam ene HiRes 3 


«MeIUOK)  (KaxKyoH  TpyOKe 


= r si COOTBeTCTBYeT oOnpeeseuHaa 
c= \ t 1 (¢) dt WG dt, (2) CKOPOCTb JIBHXKeHHA U; H 
0 0 BpeMsA T,) 


rye /(f) — BbrxoqHad uMMyabcHad KpuBaa. Ha puc. | cxemaTu3supopan Buy 
BbIXOJHbIX KPHBbIX (MPH KpaTKOBPeMeHHOM WIM TaK Ha3biBaCMOM  4-HMITyJIbCe) 


JIA HEKOTOPHIX CUyYaeB TEYEHHA C NOJIHbIM NePeCMCHIHBaHHeM, HallpuMep, Ip 


pasBuTolt TypOy.JIeHTHOCTH; MepTBas 30Ha (MeWIOK) aeT MPH 3TOM SKCMOHEH- 
IMaIbHbI cna KpuBol (puc. | 6, J = J,e—‘!*meuxa ). Ha puc. 4 noKa3aHa mo- 


JIYdeHHaA IKCNEPHMEHTAaJIbHO KPHBaH JVIA KOJIOHHbBI C CHTYATBIMH TapeJIKaMU 


(uMnysIbC — W3Me€HEHHe Harpy3KH M0 %KUAKOCTH B TOJIOBE KOJIOHHBI, OTBeTHbIM 
HMITYJIbC — H3MeHeHHe Mepenaya aBJIeHH B KOJIOHHE) 

EmkocTb HacayKv, paccuvTaHHaa mo (1), (2), upakruyuecku copmava 
¢€ HaliJleHHOH MeTOJOM oTCeyeHuaA oOpomreHHaA. Ha puc. 2A moKa3aHbl aHawo- 
IHUHbIC KPHBbIe WIA KOJIOHHEI AHamMeTpoM 100MM, AuHHOH | M, C HacayKoli u3 cbap- 
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bopospix Kone, Paumra. 15x 15X2MM. Ymnyape nofaBascs B Buse 1 cm? pae- | 
TBopa ZnCly, BbIXO,HaA KpHBad 3aMepAMaCb MO IJIEKTPOMPOBOAHOCTH C NOMOULBIO | 
3meKTpoHHoro Mocta OQMII-220, mepefwemaHHOro WIA yBeIMYeHHA ObICTPOXOL- 
HOCTH (ObIM H3MeHEeHbIfIecTepHH M CXeMa YCIIOKOCHHA ycuuMTesA). B 9TOM 
cmyyae EMKOCTb HacayKu, HalijeHHaA C MOMOIIbIO ypaBHeHHi (1)—(2) mpaktn- 
yeCKM COBMasla C HalieHHOH MeTOJIOM OTCeYeHHA OPOMeHHA WH MOCMeLyIOULlero 


" 


of make 
Y 
a 


7 
l/T make a 


Puc. 2. Mmnyspcuple KpHBble Jd HacaqOUHOH KOJIOHHbI AHameTpom 100 mm, 
yunok 1 m (u3mepenna T. IlaHopo wu aptropa). A — BuJIMAHHe Harpy3kH. 
no 2w«uAKocTH L Ha (topMy HMMYJIbCHBIX KPHBEIX: a— L = 50 a«/uac, 
Twaxe = 28 CeK,, Ocelssisiaac, My) eS! 187 ‘cex ees 
= 186 m/Wac, Trae = 12,4 cek. B, B—ssmanue warpy3Ku no rasy G 


(6 —L=50 a/uac, B—L=73,5 n/uac). Pacxog rasa 5: a —0 m3/uac, 


Twaxe 22! 4 CeK,7°6—22,5 M*/aac, Tyare = 39,2 CeK., —/37 (M?/aae, 
Tuaxe = (2,0CeK. B; a—O0 MY/gac, ,.. == 12 cex., 6—22,5 me/aac, 
Tyaxe = 18 ceK., @— 33,5 M3/uac, T == 28,0 COK. 


MaKCc 


ompeleeHHA OCTaBllelcA B Bue neHKH 2KuAKocTu. Jina warpysKu 58,73 
vu 100 «/aac nepBbit Metoy Jam 450, 520 u 870 cm®, propo 450, 530 u 880 cm?. 
B JaHHoM cyly4ae pexKUM JBYXKeHHA Obi JIAMMHAPHbIM WIM BOJHOBBIM (186 s1/4ac). 
Tlostomy SKCHOHeHUMaIbHOe OKOHYAHHe KPHBOl COOTBETCTBYeT BbIMbIBAHHIO 
QIEKTPOJHTa W3 HeMOABM2KHOTO COA XAUAKOCTH yY NoOBepxHOcTH HacayKu (3a 
cuer Judpy3sHoHHOro NoTOKa); STOT COM UrpaeT POsb «MelIIKa» pH CXeMaTH- 
sawn puc. | 6. IIpencrapisior uyTepec u3MeHeHHe (POpMbI BbIXOMHIX KPHBBIX 
MO Mepe yBeJIM4eHHA HAarpy3ku M0 2%KHAKOCTH; KaK BUHO u3 puc. 2A, nocrpoeH- 
HOrO B OTHOCHTe/IbHBIX KOOpMHaTaxX, MO Mepe pocta L KpuBaa CTaHOBHTCA 
MeHee pasMasaHHoH. IIpu ypenuyenuu pacxoga x*uyKocTH or 50 w/ 4ac no 
186 a/uac sdpexTuBHoe «Bpema MelIKa» yMeHbulaeTca oT 0,5 tyaxc(10,6 ceK.) 
672 


NO 0,33 tmaxc (4,1) ceK.),T. e€. OTHOCHTeIbHAas OIA «MeLIKa»” B O6mel eEMKOCTHT 
HacaqKM YMeHbulaeTcA OarofapA YyCKOPeHHIO BHIMBIBAHHA XKUJKOCTH H3 mpu- 
CTEHONHOO COA, CBASAHHOMY C YCKOPeCHHe€M KOHBeKTHBHOH pudbdpysun. 
V3 puc. 25, B, psuguo, uro nomo6Hoe xe WeHCTBHe OKa3biBaeT HU JBH- 


10 


2 


Ye wake = 


Puc. 3. Bumanue warpy3Ku Ha dopmMy uMMysbCHOM KpHBO! B 

Kanusape (HsmMepesun VM. Mpanopa u aptropa): a—L= 

22 cm’/muy., Re = 160, 6, e— 44 cm?/mun., Re = 320, e — 
90 cm?/muH., Re = 650 


Taroul“HcA MpOTHBOTOKOM [a3 (BO3AYX), XOTH H3-3a B3aHMOselicCTBHASMExKLY- 
MOTOKaMH Ya3a HW KHKOCTH cpeqHee BpeMA +t H EMKOCTb HaCayKH YyBeIH— 
unpatoTcd. Ha puc. 3 moKa3aHO BJIMAHHe pacxoa %*HAKOCTh Ha cdbopmy 
BbIXOJHOH KPHBOH IPH ABHKeCHHH BOLI B CTeKJIAHHOM TpyOKe JMaMeTpoM 3 MM, 
amuHouw 1,5 m. [Ipu Mambrx cKopoctTax Hane Chae 
3aHHH PPOHT KPHBOH UMeeT OTHOCH- EAR, 
TeIbHO pe3kHi cna. Ilo mMepe po- 
¢Ta! Harpy3ku (OMBITbI MpoH3Bolu- 
aucb mpH Re = 160-650) umpuna 
KPHBOH yMeHblilaeTca, cna mpHosmu- 
ywKaeTca K IKCMOHEHWMAaJIbHOMY, pH 
3TOM BpeMA MpuxXofa CHrHasa (mun) 

MH MaKCHMaJIbHOH HHTCHCHBHOCTH HM- 
WysbCa (tywaxc) COOTBETCTBYeT MaKCH- 
MaJIbHOH UH cpeqHeH CKOpocTH, 
Pouce! mun —=_2.(HalnpMMep, py .Qi=; 
= 90 cm?/muH. cpeqHeH cKOpocTH 
COOTBETCTBYIOT +t =9,0 CeK., Tora 
PAKS Cyacces LO.UCEK.54 Cypq== 5 COK. 
M3 aTux HaOsiofeHHi cyleqyer Tak- 
%Ke, UTO HMMYJIbCHBIN MeTO], M03BO- 
ader u3yyaTb Wudpy3HouHble ABe- are 

Hua B moToKe. Hakowell, Ha puc. 4 Puc. 4. Vmmysbcuple KpHBbIcC KOJIOHH C CHT¥a-- 
moKka3aHa BbIXOMHad KPHBAH AA ainy TapesIKaMH C OpfaHH30BaHHbIM JBHKeHH- 
CHTUATHIX, «MPOBAaJIbHbIX» TaPeCJIOK em xuAKOCTH. a— TapemkH QHameTpom 800 mm, 
OoubUIOrO Juametpa(~5 M) C Opra-  uMnysibc — W3MeHeHHe Harpysku, CHrHas — W3- 


: 4; 0, 6 — TapeJIKH 
WOKCHHCM KHIKOCTH.  MeHeHHe mepenaya JaBseHuH, 0, I 
Bee ye ie 2 muametpom 800 mm wu 5000 mM, u3MepeHHa_no 


Kak BHHO 43 puc. 4, BpeMa”A IIpHxo- ieErronnchonmecn 

fa CHrHasla (tmaxc) 34€Cb BO MHOFO 

pa3 MeHbIlle CpefqHero BpeMeHH, T. e. 

yacTb XKUKOCTH MIpHxXOLUT B KYO HaMHOFO OBICTpee, YM BCCb MOTOK. OTO ABJIe- 
Hue OObACHAeTCA TeM, UTO Ha MOMOOHLIX TapesKaX HMeeTCH BePOATHOCTb IIpo- 
Bayla .KHJIKOCTH, He CBA3aHHad C BPeMeHeEM MpeObIBaHHA; TAaKOH MpoBaJl aHaJio- 
ruueH Oalinacy H MpHBOAMT K CHHKeHHIO K. II. A. TapesoK. 
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XHMHYECKAA TEXHOJOFUA 


3. H. WMJIOCAHH 


O ®W3HKO-XHMUYECKOM B3AHMMOJIEMCTBHH CPE/IbI 
C 3ATBEPJEBLUAMUH WEMEHTHbIM KAMHEM, CTPOHTEJIBHbIMH 
PACTBOPAMH H BETOHAMU 


(ITpedcmaeaeno axademuxom IT. A. Pedundepom 26 V 1958) 


HeoOpatuMoe KOppoO3HOHHOe B3aHMOJeHCTBHE Cpefbl CO CTPOHTeJIbHbIMK | 
MaTepHa/laMH, B UaCTHOCTH Cc OeTOHAaMH, JaBHO IIPHBJIeKaJIO BHAMAHHe UCCeNO- | 
paTeteH Mw mpakTuKos. M3yuenuio Ke 3aKOHOMepHocTeH OOpaTHMoro (H3HKO- | 
XMMHYeCcKOro (alCOpOMMOHHOrO) BIHAHHA Cpeybl (*) Ha MexXaHHyecKHe CBOHCTBA | 
CTPOHTEJIbHBIX MaTepHaJlOB YeIANOCb 3HAYMTeIbHO MeHbIUe BHUMaHHsA. 3a 
MOCe Hee BPEMA MOABHJIMCb paOOThl, B KOTOPbIX OOCy*KaeTCA BOMPOC O BIMAHHK 
BOJOHACHINICHHA Ha MpOUHOCTh «3pemoro» SeToHa (7). OHaKO BbIBObI AaBTOPOB 
3TUX PaOOT BECbMa IIPOTHBOPeYMBb! H, KPOMe TOLO, B HAX HEMOCTAaTOUHO, a MOpoH, 
KaK HaM KaKeTCA, H HeBePHO PaCKPbIBaeTCA MeXaHH3M (bH3HKO-XHMHYeCKOrO 
B3aHMOJCHCTBUA Cpebl C WeMeCHTHbIM PaCTBOPpOM HU OeTOHOM. 

IlemeHTHBI KaMeHb ABJIACTCH CBASAHHbIM KAalIWJIJIAPHO-NOPHCTbIM TeJOM. | 
Ero mpounocruple 4 JecspOpMaTHBHble CBOMCTBA BO MHOFOM OlpeeAIOTCH CTPoe- | 
HHe€M KPUHCTaJJIM3alMOHHOH CTPYKTYPbl, BO3HHKalomel B mMpollecce ruypata- 
IMOHHOFO TBEPJeHHA: MJIOTHOCTbIO, pas3MepaMH OOPa3yIOULMXCA KPHCTAaJIJIMKOB, 
yCJIOBHAMH UX cpactaHna (*). []noTHOcTb CTpyKTYPbI MIpaeT pPelalouLy!O POwIb 
M B XapakTepe H HHTCHCHBHOCTH B3aHMOJeHCTBUA ILEMeHTHOFO KaMHA C OKPyxXKalo- 
uleH cpeqolw. IIpu stom BcemeycTBHe NOPHCTOCTH IeMeHTHOTO KaMHA, BJIMAHHE 
OKpyxKaloleH Cpebl, B YaCTHOCTH BOJbI, MOKEeT OKA3aTbCA HACTOJIbKO CYyULecT- 
BeCHHbIM, 4TO MpO4HOCTHbIe HW e*POpMaTHBHble CBOCTBa ILeMeHTHOTO KaMHA 
MOXKHO paCCMaTPHBaTb KaK CYMMAapHbIN pe3ybTaT MPOABJICHHA CBOHCTB 
ICMeHTHOFO CKesleTa H HaxoAulelicaA B NOpaxX MW KaMMIApaX BOJBI. 

AKTHBHbI€ MOJeKYJIbI HM MOHbI Cpebl, alcopOupysxAcb Ha UCTHHHOM noBepx- 
HOCTH IlCMeHTHOrO KaMHA, CHHKAIOT CFO COMPOTHBIACMOCTh ePopMupoBaHHIo 
M paspylMleHHO. ITO ABIeHHe OOYCIOBJICHO NOHHAKeHHeM MOBePXHOCTHOM 3HeEp- 
PHM WeMeHTHOrO KaMHA. IIpu agcopOuun cHuIbI ClemMIeHHA MexKLyY aTOMaMH N0- 
BePXHOCTHOrO CJIOA TBEPOH casbl ocMaOAIOTCA MU OOeruaeTCA BOSHHKHOBCHHE 
Pa3HOOOpasHbIX Pa3PbIBOB H ePeKTOB —— MOBbIIMaeTCA BEPOATHOCTh BOSHHKHOBE- 
HHA 3apOfpllel CABHTOB HM Pa3PbIBOB IPH MeHbINIMX HampAxKeHuAX (*). OOserue- 
HHIO PaspyleHHsA HM WecsopMallun cnocoOcTByeTr HM BO3HUKalolee B Y3KHX MeCTaXx 
MMKPpomlesleH H 3a30poB JBYXMepHoOe JaBseHve aCOpOMHOHHbIX co0eB. HauGonee 
BePOATHBIMH MeCTaMH BO3HHKHOBeCHHA pa3pbIBOB HM pa3BHTHA JBYX- 
MepHOro laBJICHHA afCOPOMMOHHEIX COeB, O4eBHAHO, culeqyer CuHTAaTD 
MeCTa CILCIJICHHA OTAEIbHbIX KPHCTAaJJIMKOB Mery coOol. B camMom Jee, mpu 
HaOJOAAlOnUxcA AHH3OMETPHYeCKUX (POPMaX KPHCTaJJIMYeCKHX HOBOOOPa3oBa- 
HHH M BePOATHOCTH CLeMMeHHA UX MO HanOowlee 3aOCTPeHHBIM y4uacTKaM (yyacTKaM 
KOHILCHTpalluH BaHepBaaJIbCOBbIX CHJI) B MeCTaX KOHTakTa Co3yatorca 6yaro- 
MPHATHBIC YCOBUA WIA KOHILCHTpalluH HallpsxxKeHHH. Kpome Toro, mectTa KOH- 
TaKTa OTJ@JIbHbIX KPHCTaJJIMKOB ABJIAIOTCA WH CaMbIMH CJIaObIMH 3BCHbAMH CKe- 
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leTa WeMeHTHOrO KaMHA (°). OfHaKO BJIMAHMe Cpesbl He OrpaHMuMBaeTcs Mpo- 
“SBeHHeM OJHOrO JHU adipeKta axcopOuMoHHOro nonWxKeHHA IIpOUHOCTH. 
| B ompeyesennprx ycoBuAx cpeyla oKa3bIBaeTCa MpMUNHOl BOSHUKHOBeHHA B 
IKCMCHTHOM KaMHE CHJI KalWJJIAPHOrO JaBJIeHHA, MPHBOAAWLUX K MOBbIILeHHIO 
noKasaTejieH MeXaHHuecKoH mpounocTu*. 

IIpu nowHOM oTcyTcTBHM Bula MpoOuHOCTh WeMeHTHOTO KaMHA OyyeT ompe- 
| ACMATHCA CHJIaMM MPAMOFO KPHCTasMYeCKOrO CleneHHA. C MOriouLeHHeM BJla- 
TH MpoOABAAeTCA SppeKT acopOUMOHHOTO NOHWAKEHUA MpOUHOCTH, KOTOPBIi B 
HavaJibHbI MepHo HesHauMTeseH. C pocroM creneHH HaCbIeHHA JeiicrBue 
-ANCOPOMMOHHBIX CIO€B NOCTeMeHHO YCHMBaeTCA HM MPH MOKpbITHH UCTHHHO! 
MOBEPXHOCTH WeMeHTHOFO KaMHA aCOPpOMMOHHBIM CJIOCM MaKCHMaJIbHOrO YIWIOT- 
| HeHHA BeJIMYHHa CHMKCHUA MPOUHOCTH OKa3sbIBaeTcA HanOoubuelt. JLanbHelimtee 
MNOBBILMEHHE BarOcosepxaHHA y2xKe He BJIMACT Ha HHTCHCHBHOCTH BO3eHCTBHA 
-ANCOPOWMOHHDIX COB H, CeMOBATebHO, Ha BEMUYMHY CHHXKeHUA MpOUHOCTH. 


--OylHako MOCT€N€HHOe HaKOINJICHHe BarH B WOpax HM KanvJIApax WeMeHTHOTO 


KaMHA MPHBOAMT K BOSHHKHOBCHHIO MEHUCKOB B pesyuJIbTaTe Iipolecca KanwJ- 


, JIA PHOH KOHJCHCaUHH WH TEM CaMbIM K Pa3BHTHIO CHJI KaNHWJIIAPHOLO aBJIeEHHA. 
‘CTeHKH KallHJIJIAPOB, SalOJIHCHHbIX 2KHAKOCTbIO, OKa3bIBalIOTCA C#KAaTbIMH, HC- 


NbITbIBAA H3ObITOK BHelIHero JaBmeHua. MHTeHcuBHocTb CxKaTHA CKeeTAa ILeMeHT- 
HOrO KaMHA 3aBHCHT OT CTeNeHH 3alOJIHCHHA NOP HW KaNWAPOB %UAKOCTHIO. 
IlepBoHayabHO MeHHCKH OOpasyloTcaA B MebUAlMX NOpax M KalMApax u 
BeIHYHHA KalWAPHOTO aBeHHA, OOpaTHO MponoplwOHaTbHad pauycy 
KalwApa, BeIWKa. OJHaKO NOCKOJbKY OObeEM MOp UM KanWJApPOB, 3anlouIHeH- 
HbIX XKH]KOCTbIO, B HavaJIbHbIM MepHO He3HauHTeeH, H3ObITOUHOe JaBeHHe, 
HCIIbITbIBAeMOe CKEJICETOM ILEMeCHTHOTO KaMHA, He OULyYTHMO. C yBeiMyeHHeM OO+- 
‘€Ma IIOP M KalWJIJIAPOB, 3aMOJIHCHHbIX XUKOCTHIO, BCe OOJIbINIAA YaCTh CKeseTa 
‘OKa3bIBaeTCA CTAHYTOH KallWJJIAPHbIMH CHJIaMH. OHaKO Mp MOBbILIeHHM CTe- 
Ne€HH HaCbIleHHA OyAyT pacTH HM pa3MepbI NOP UH KalMJJIAPOB, 3anOJIHACMbIX 
XKUKOCTHIO, HW BEIMYHHA KalWJIApHOTO JaBseHunA OyyzeT yOuBatTb. IIpu stom 
OyeT COKpalllaTbCA WU YHCIO MCHHCKOB H3-3a UX MOCMeLOBaTeIbHOTO CJIMAHHA. 
B pe3ysbTaTe 3TOrO Np MOCTeMeHHOM HaCbIIeHHH WeMeHTHOFO KaMHA KallH- 
JIAPHbI€ CHJIbI MepBOHAYaJIbHO OyAyT pacTH, MOXoAA Mo onpeketeHHoro MaKkcu- 
MaJIbHOrO 3Ha4eHHA, H 3aTeM yObIBaTb. B MoMeHT, Kora BCe NOPbI HU KalWIAPbl 
I[€Me€HTHOFO KaMHA OKAKYTCA 3alMOJIHCHHbIMH 2%KUAKOCTHIO H MCHHCKH HCYeSHYT, 
KanuJJIAPHble CHJIbl COMLyT Ha Her. 

V3 u310%KeHHOrO BHHO, YTO X%KUAKOCTb, HacbIlllad WeMeHTHbIM KaMeHb, B 
OMHO HW TO Ke BpeCMA MOXKET MPOABJIATb JBOAKOe BJIMAHMe Ha MeXaHHyeCKyIo 
MPOYHOCTh: MOHW2KaTb MPOYHOCTh B pe3yJIbTaTe BOSeHCTBUA aCOPpOMMOHHbIX 
CJIOCB H MOBbIMATb COMNPOTHBIeHHe PaspYyWIeHHIO B Pe3syJIbTaTe Pa3BUTHA BCe- 
CTOPOHHHX CXKMMAIOULUX CHI OT KalHJJIApHOrO WaBIeHHA. CreleHb MpeuMyuyect- 
BeHHOFO MpOsABJIeHHA TOPO WIM MHOO Me€XaHH3Ma BIIMAHUA Cpefbl 3aBHCHT OT 
XapakTepa CTpOeHHA NOP HU KalMJWIAPOB, CPOACTBa MOJeKYJAPHOH MpHposbl 
IWeCMeHTHOFO KaMHA MW XKHKOCTH, BeJIMYHHbI e€e€ MOBeEPXHOCTHOTO HaTAKeHHA, 
CTeneHH HacbIleHHA U Jp. 

Korjla CHY2KeHHe MpOUHOCTH OT AelicTBHA aCOPOMMOHHEIX COB OKAasbIBaeT- 
cA Oomee 3HAUHTEJIbHbIM, UCM OORKaTHE CHJIAMH KaNHIAPHOTO WaBJIeHHA, CYM- 
MapHbIli peSybTaT BO3MeHCTBUA 2KUAKOCTH MpPOABIAeTCA B BUC NOHM?KeHUA 
mpounoctn. Ecam xe adpdpekT of OOKATHA CHaMH KalIWJWIAPHOTO [aBJleHHA 
6yeT mpeoOalaTb Hal aCOopOWMOHHbIM MOHH2KeHHEM MPOYHOCTH, TO MPOYHOCTh 
HACbINLeHHOFO Tela B OMpeeIeHHOM MHTepBale HaCbIeHUA OyAeT BbILMe Mpoy- 
HOCTH cCyxoro TeJa. 

OKcnepuMeHTH!, MpOBeeHHbIe Hal OOpasllaMu M3 WeMeHTHOrO pacTBopa, MO- 
Ka3aJIH, UTO ONMCaHHad CXeMa OOPATHMOPO BJIMAHHA Cpebl Ha NPOUHOCTh WeMeHT- 
HOrFO KaMHA COOTBETCTBYeT JCHCTBUTEJIDHOCTH. 


* Ha pomb KaluApHoro JaBleHuA B (PopMupoBaHUnt cBolicTs OeToHa yKa3blBaloch Dpeii 
CHH9 (°), OHAKO 3Ta POUlb OblIa HM Upe3MepHO MIpeyBevIMyeHa. Kpome Toro, HeocTaTouHo y6e- 
JIMTeMbHO OObACHAMHCh ABJCHHA, MpOMCXosslMe B OeTOHE Np H3MeHeHUM ero THrpoMeTpHye- 
KOO COCTOAHHA. 
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KaK Ppe3KO OTKJJOHAIOMMMCCA OT ApyrHx MNOKasaHHi . 


* TIpu nogcuere cpeqHHx SHayeHHH He YYHTbIBaJICh 


' BOAbI] H BOJHBIX pacTBOpOB 60 
| XJIOPHCTOTO KaJIbILHA BECbMa 
| CYUIECTBEHHBIX  pa3Mepos. 
 Hacpiexublli pacTBop x,10- 


Ha puc. | mpusesenti KpuBple u3Menenus MIPOUHOCTH Ha Pa3pbIB OOPa3IloB 
M3 ICMeHTHOFO pacTBopa* Mp pasHbIxX CTeMeHAX HACbIILeHHA UX BOLOH, BOLHHIMH 
PecTBOPaMH XJIOPHCTOFO KaJIbILMA, STHJIOBLIM CIIMPTOM, KePpOCHHOM HM G6eH30JI0M. 

Kak H CreqOBaI0 OXKULAaTh, KPUBHIe BOSLeHCTBUA KULKOCTeL pacnouOxKUIMCb 
COOTBETCTBCHHO WX NOJIAPHOCTH. SaTBepfeBIIMi WeMeHTHBIMi pacTBOp, ABJIAIO- 
WMUCH THAPOPUALHBIM TBEPABIM TeJIOM, OKa3aJICA HaHMeHee MOLBep2KeHHBIM 
BOSCHCTBHIO HENOJAPHBIX %AKHAKOCTeH — KepocHHa M OeH3o1a. C pocrom no- 


| JIAPHOCTH *%UIKOCTH BO8PaCcTaJla MU MHTCHCHBHOCTb aCop6lHOHHOrO MOHH2KeCHHA 


MpowHocru, focruraa was Ar 


Paspolbaroueeca 
Younue 


PHCTOPO KaJIbUMA Lapa IpH- 50 
MepHO Takoe Ke CHHKeHHe 2D 
_MpoOuHocTHu, Kak HW uHCTaA 0 yay 


Boda (°). Han6onburee cuu- Haconyenue obpasyo8 no obbemy 


ekeHHe MPOYHOCTH MNOUyUa- 

Biocs pu mpyx suaveanax DUC. f, (emenene compovusnesns ofpestos, paspusy s 
: : 1 — HemloJIap HbIM 

HaCbInteHHA: MPH NOJHOM  xepocnHom u GeH3os0M, 2 — STAOBLIM cnupToM, 3 — Bo- 

NOKPbITHH HCTHHHOHW NOBepxX- = lot, 4 — HaCbINeHHbIM BOAHBIM paCTBOPpOM xXslopucToro 


HOCTH ILEMeCHTHOLO KaMHa KaJIbuHa, 6 == BOOK + 0,5% CaCle. 


 aCOpOWHOHHBIM CIOeM MaK- 


CHMaJIBHOTO YHJIOTHEHHA (B HaluleM CJIYUae STOMY COOTBeTCTBOBAaJIO HaCbILLeHHe 
oOpa3sila nopsyka 3% no OObeMY) H MPH NOJHOM 3anOsIHeHMH MOP UM KalusWIApOB 
(mopucTocTb o6pa3los Joxosusa Jo 22—25%). Mexkily 3THMU JBYMA 3HaveHHAMH 
HaCbINLeHuvA HaOOaJlocb NOBbINICHHEe IIPOUHOCTH o6pa3lloB 3a C¥eT NPOABJICHHA 
CHJI KallWJIJIAPHOTrO JaBJICHHA. Ouu MNpW HeKOTOPbIX OJITHMAJIbHbIX CTeIMeHAX 
HaCbiInjeHiA 3aMeCTHO KOMITCHCHPOBaJIM CHHKeHHE NPOUHOCTH OT eHcTBusA aycop6- 
ITHOHHBIX CJIOCB. IIpu 3TOM BbISBaHHOe MMU NOBbIMeHHe NPOYHOCTH 3SaBHCeJIO OT 
MOB€PXHOCTHOTO HaTA*KCHHA MUTKOCTH. 

TlomyueHHble KOJIHYUECTBeCHHbIe 3SHAYCHHA BeJINUNH aJIcopOlWHOHHOro MOH - 
2KCHHA IIPOUHOCTH UH CHIT KaNWJIJIA PHOTO WaBJIeHHA O6YCJIOBJICHbI pasMepaMu 
HW YCJIOBHAMHM CpaCTaHHA KPUCTaJIJIUKOB HOBOOOpa30BaHHl IKEMCHTHOTO KaMHaA, 
€TO KOHTAKTOM C 3e€PpHaMH 3alOJIHHTeIA, XaPaKTePOM CTPOeCHHA HW pa3sMepaMHu 
Nop H KalluJWIApoB Halux OOpasiion. M3menenue sTux cakTOpoB OyseT MpHBO- 
JMTb UW K H3MCHCEHHAM B HMHTCHCHBHOCTH BJIMAHUA HaCbINtCHHA Ha IIPOUHOCTb 
oOpa3llop Mp CoxpaHeHH ONHCaHHON BbIWe KayeCTBEHHOM KapTHHbI MexXaHH3Ma 
oOpaTuMoro (u3HKO-XHMNHYeCKOrO BOSeHCTBHA Cpewbl. 

BpipaxkaeM HCKpeHHto10 OlarogapHocTb aka. I]. A. PeOunyepy 3a Wenuble 
COBeTbI WH YKa3saHH4A. 

WuctutTyT cTpouTesmbHoro jewla Iloctynuuio 

Akajlemun Hayk Ipy3sCCP 16 V 1958 
UMTHPOBAHHAA JIMTEPATYPA 

17], A. PeOungep, oun. cOopx., nocsamen. 30-neTHI0 Betukolt OxTa6pbcKoH Co- 
uanuctuyeckol Pesomounu, M34. AH CCCP, 1, 1947. 2k. A. Maabuos, Iuapotexu. 
crpont., Ne 8, 21 (1954); Fr. . Luck p ea u, Compotupsenne pactsa2KeHH!0 HCapMHpOBaHHbIx 
MW apMupoBaHHElx Getouos, M., 1954; H. A.Momaucku H, [lmoTHOcTb HW CTOHKOCTb OeTOHOB, 
M., 1951, M. 3. Cumouos, Tp. copell. M0 TeopHu TexHomoruu OeToHOB, Epesax, 1956; 
M. 10. Jlemuucxku i, JAH, 109, N23, 521 (1956). * B.H.Usmaitiuaosa,E.E.Ce- 
ragtosa,Il.A.Pe6ungep, JAH, 107, N 3, 425 (1956) SE BE Cle mavibO pearaisaw ladle 
Usmaiiaosa,ll.A.Pe6uungep, JAH, 110, N 5, 808 (1956). e B.W.JluxtMau, 
Tl. A.Pe6uungep,l.B. Kapneuk 0, Bauanne MopepXHOcTHO-akTHBHOHM Cpefbl Ha Mpo- 
aeccb! AetopmMaunu Metasos, M., 1954; 11. A. Pe 6uHAep,B.U.JIuxtmau,JI.A. Ko- 
qaHoesa, JIAH, 111, N26, 1278 (1956). ° E. ® pet cu Hs, Ilepesopor b Texnuke Gerona, 
M., 19388. °T1.A.PeOuugep,J.A.UWpetuep, K. ®. Kura 4, Ilonmsutesu tTBep- 


octu B Oypenun, M., 1944. 


* QO6pasllbl B BU BLITAHYTbIX BOCbMepoK CeyeHHeM 2 X 2 CM HM JWIMHOH MpsaAMoro yuacTKa 

10 cm roropusmucb u3 pactBopa coctasa | : 3 Mo Becy Cc OTHOMeHHeM B/IL=0,5 HM MpomapuBatch 

g Teyenne 20 uacoz. IIpounocTh ompesenAach pH OCeBOM PaCTAXKEHHH C 3aaHHOH CKOPOCTbIO 
Zeopmalnn. 

677 


oe 


D al — 


hy ae “7 


orien ar mrhIGeRy fi RTBORVOR Tt Re MER A 
BN salle Wi Cheer eA osoasia~ rhe a 
ates wet ae MOUNTORH Mot 4 Musil Tes 8 
v ny ile UY SF ny bMeink. epeerahiag oct sueroeias 
_ Sivan ,qoaysaq groves: Asians are tity Ai 
: eet 7 Ms Pir ainey, ee whi gh 
ew ) 2 ened 6 BRIG she Mate , 
LATEN Lalen QTeSEN vende ‘Ses Ger iF DORM MDB THE. tb 


vem 


oy ved bot a 


{ee 
| a 2 
POL .dietane - Le ieaanlues i out 


ie “ ; 
, Sapo — | ie. TRS y yearuaab b Sabie 
7 ne ve Niza Mi Ream eae 750) pak * ide + rn 


nied 
WIShGONe wadodransy penn 1 ipl wmgR - » .-eqeROr 
7) i seals figmant a 4 pew a ; sete 


ri 

ansiaee er ORBwsryrsns que nee 

ith — Bakitts Cathar MONrHLaN 4 
MNHE ER Ree EMT ee ee 

+ RetpeROgt Taya ca geyte renga BT IO tee saan 
eninars Kuitanomenid agetoiak” nat iy”. whan 


— 
ay a 


Pu Bnatoen jo Toe waste Ones He Te Peay ee SET ba 449 Ge! 
Se ny Deore tdaL te ninhienaciah ap HRee ELA Mo a . 
=e ey MEAT sah = ie 


onegaly avownoun®qoane wuPaTn “sur OPaHe 4: # Onl 
* qaeokd, a nearntire's 7 Oe: viet Theat Wee heres wens 
Coney . Sioltths Sl! Hues fh ta ie PS dpe M area 
-wehgaueks M,, ano TS, MOU jixagex | «RS PWHEONBE : Pkt 9. rh 
Mei mao HONIT HR XT ami MaMRAT HOMER Hier BT POOk Tea fit a 


AF APR OGH OM, BASIC ONT RIMES MP soltaiASTH Nt Ba a 
CHEM TMNT OHH NousmTo91et ond PokHBONITS mee a0 
velar > j yiii< CERT ARS Degg S191 390) Wx-opite pie WHOM TI 
- NARHA BE vIrot anoad. A Jk ede eeoougenone 1. OH uuage M M562 
> ’ ol 
awAlYTOOLS P ‘ oes: ‘oboe TATOO 
SS Twa a kee 19 ACE ARN ee 
ae ANT A PUNY RAS HAH tient 
Wyong AennyA pases Crepe tom ays LRER| cmaeaaaae 88 
7 revi PP Lo ae a U aoe) be Neah iknow 
‘NER errye t OMe rb q Ker hoPR nts Oo "AY . 2 Me ga r i Pith y! ti 
RSTO BONIS resort Cath OW Yh oe ih AA lbh at cae bs 
tit ee fod Oho tere StHaGe Oil naged “at ni 04N it's x hs 
onl th hw Ghee © MMe” - iielel e (8 E001 AAD Se 8 ao ee p 
a Ca: ope Ge T) chy ney st AK ha bel £0 4.9 ol, okt 
LOee Ty 804 OFT HAL gap nu hed A iy. 200hs iM © 
PORTION KEATON ORR worn een Re eee re e Ae 
WTAE ALG oe em D  ce Lhe iM. gue Ait thd ech *eabeana 
nyo! B Fike ee Tee OAR IRL 8 Pe: Oth AIC 
=] ; aT | iy Shee Ga pout § qe if tt Oh oh aha? i e 
PROD ve A ratte f 
s —~— 5 > N a Bek is - 
t: descend oaiaus d Tyne tee sine 
Mnntg 9, 4 wt: } pRToOt Gite ao ee 
j IS AY HPs Tae eign i eT Hie oy b. OmD 
F 2. “- ' } 
: 
t . 


Jlornzann Akanemun Hayk CCCP 
1958. Tom 122, Ne 4 


PEOMOP HA 


lr. M. BJIACOB nu M. M. BACHJIEBCKHU 


SOHAJIBHOCTb H3MEHEHHbIX MOPOJ, CPEAMHHOrO KAMYATCKOrO 
XPEBTA 


(ITpedcmaeaeno axademuxom JI. C. Kopacuncxum 19 V 1958) 


B HacTosmel CTaTbe KpaTKO U3slaralorcA MaTepHaJIbl M0 30HasIbHOCTH rud- 
POTepMaJIbHO H3MCHCHHBIX Nopo,B CpequHHom KamuatckoM xpe6te, momyuen- 
HbIe B XOfe paOoT NO H3yueHHIO MeTasIoreHuH KamuaTKu, NpOoBOMBIINXcA 
Bcecor3HbIM Hay4HO-HCCIeELOBaTeIbCKUM TeOJOPH4eCKUM HHCTHTYTOM B 1956— 
1957 rr. Ww MpodomxKatoul“xca MO HacTosuee BpemsA. 

B crpykTypHOM oTHOWeHHH XpeOeT mpeycTaBaer coOoH aHTuksnHOpuli, 
CJIOWKCHHBIM MarMaTHueCKHMH HM MeTaMopduyeckuMH NOposaMH pa3lM4HOrO 
Bo3pacTa, OT JoKeMOpuiicKoro Jo ueTBepTuuHoro. Ilourn Bomb OCH aHTUKIN- 
HOPHA MpOXOANT PIyYOMHHbI pa3ssioM, BJIMAIONMH Ha pacnpelemenue B aHTH- 
_ KJIMHOPHOH CTPYKTYype OOJILUINHCTBa MOJIOLbIX MarMaTHyeCKHX NOpoRk, rasoruy- 
poTepMaJIbHbIX MpolleccoB WH pyonposABeHHH. SOHbI H3MeHeEHHHIX NOpok u 
PYMONPOABNeCHHA PacnOJaraloTcaA BAOMb TPeuIMH, ONePAIOULNX TTyYOMHHBIM pa3- 
JioM. K 9THM 2%xXe TpellHHaM MpHypoyeHb! HeOOMbIUINe JMOPHTOBbIe MHTPy3uH, 
KYNOJIbI KHCJIbIX AHJeC3HTOB, CBHTbI JaeK JHOPHTOBbIX NOpdupHTow u Apyrue 
MarMaTHuecKHe MOpOsH. 

IWapHup avTuKMHOpHA MO MpocTupaHHiO HeOMHOKPaTHO BOS3JbIMaeTCA Ul 
mlorpyKaercaA, YTO MO3BONAeT HaOMOLaTb Ha Pa3HbIX NO NpocTupaHuto yuact- 
KaX AHTHKJIMHOPHA pa3IMYHble CTPyKTYPHble Apycbl. Ora OcoOeHHOCTH Teoso- 
THYeCKOTO CTPOeHHA PaloHa MOMVepKUBaeTCA ele H TEM, YTO laBHble Mmporec- 
Chl pyqoo6pa30BpaHuaA B CpequHHoM Kamuatckom xpeOTe NponcxoxMin B NO032- 
HeM HeoreHe, T. €. B TO BPeMA, KOra pelbet) XpeOra Obl MAKCHMaJIbHO BbIPOB- 
HeH.B Haase Ke YeTBEPTHUHOTO BPeMEHH MIPOH3OLMWIM OJOKOBbIe NOLHATHA pa3- 
JIMYHOH aMIVIMTYAbI, HW COBPeMeHHEIN pembed xpeOTa, TaKHM OOpasom, cdopMu-~ 
poBaJICA MIpeHMyuLeCTBeHHO B YeTBeEpTHYHOe BpeMA. BularoflapaA 3TOMY B 9PO3H- 
OHHbIX Bpe3ax Pa3JIMUHOM TIyOMHbI 10 MpocTHpaHHlo xpeOTa OOHAaxKaloTCA pas- 
JIMUHbIC YPOBHH MO3AHeHeOreHOBOrO BYJIKAaHH3Ma M pyooOpasopanua. 

Vsyuenne Gouee 50 pa3pe30B 30HbI H3MCHEHHDIX NOPOX MOKasasl0,4TO B IMpo- 
Wecce THIpoOTepMaJbHOTO H3MeHEHHA NMOPOM BAOMb JIMHeMHbIX 30H Pa3JIOMOB. 
OOpasyloTcA pa3HOBHAHOCTH W3MeCHeHHBIX NMOpoOA, XapaKTepH3ylOulMecsH. 3aKo- 
HOMe€PHbIMM HW MOCTOAHHBIMM JWIA KaxKOM PaSHOBMHOCTH acColMallMAMH HOBO- 
MuHepasooOpas0BaHHit — (pallu u3MeHeHHBIX nopoy. YcranoBjleno TakxKe, 
YTO B IIPpOCTPaHCTBEHHOM pa3MelleHHH 3THX (pallull OKOJIO 30H Ppa3JIOMOB, AB- 
JIAIOULUXCA MOLBOLAWLMMM KaHallaMu JIA THAPOTepM, CYLLECTBYIOT OTYCTJINBBIe. 
TOPH30HTaIbHad HW BepTHKasIbHad 30HaIbHOCTH. XapakTep 3OHAa/IbHOCTH  B. 
HanOoslee MOJIHbIX paspesaX MokasaH Ha puc. |. 

B cpeqHeM cTrpyKTYpHOM Apyce, BKNOUAIONLeM CKJaluaTble HEOTeHOBbIe H 
laseoreHosbie (?) ByJIKaHHuecKHe TOMMM aHesuTOBorO M OasasIbTOROTO CocTaBa 
(BricrpHHckuit paliow), y pa30MOB, MOABOAMBIIHX Fa30-rHpOTepMbl, MpPosB- 
JIACTCA 3OHAIbHOCTh H3MeCHEHHEIX NOPO clekylouero XapakTepa (OT pa3vioma): 
1) MonokBaplleBas Mofg0Ha; 2) KaOMHUTOBAA (AMKKATOBaA) NOZ30HA; 3) KBap- 
IeBO-CePHILMTOBAA HJM KBaplWeBo-ruApocMosucTaA MOf30Ha, MHOra C MOHT- 
MOPHJIJIOHHTOBOM OTOPOUKOH BO BHeLHeH ee YaCTH, a Valle C OTOPOUKOH Geli qev- 
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] 
JIMTH3MPOBaHHbIX THApocmiox; 4) MponvMTH3MpOBaHHble MOposbl C XJIOPHTOM, 
KaJIbIHTOM, aJIbOHTOM, WeoruTamu. KomnuectBo KapOoHaTOB B MPOMMJIAT aX : 
YMeHbINaeTCA OT NepHdepHu 30HbI K ee BHYTPeCHHeH rpaHulle, T. e. K ee rpaHnle? 
¢€ C€PHILMTOBOM MOA30HOH, re OHO NaaeT Ho HyA. HasToM rpanue NOABeHHA! 
KapOonaToB pacnosaraeTcd MOA30Ha MaKCHMaJIbHOrO MMpHTHOrO OOoralleHHA.. 


Dopu30HTaJbHble MOLULHOCTH MOA30H H3MepAIOTCA OObINHO MeTpaMH, UaCcTO Je-- 
CATKaMH, a HHOT Aa WH COTHAMH MECTPOB. Taka 30HaJIbHOCTb COOTBeTCTBYeT pdacC-- 


—. 


Pahon 4 HaMMeHOBaBHe [3o0HanpHOCTD MHHEPanbHeIxX CaUHA W3MEHCHBBIX NMOPOA NO HaNpaBACHHIO OT 


3 ‘3038 30H f@eHCTBHA 1HaApOTeEpmM K HEHSMCHEHHDIM NODOAAM 
= . 
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Ley r A A A y ; aH Ae 3HTOB 
x oy Baccefn = 2 —— 
es yh hl Ka > 100m i 2 POSSE 

a 1 + ‘ 
alas p-MoaosunKn K ae | 

we Aa i ? Aune3ute? 


' Kp An Ba} Aunesute? 
61 iT 
Son» Oroncuran | Kp > Aa Cp i! 


Ke |Ka Cp pap ce 


+200m Ca | 
Om Chi | 
p.-Cyxapukn cp [Ethie <2 | AHACSHTbI 
KalKa Ba} Mp | 
Om 
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Puc. 1. 3oHaIbHOCTh H83MeHeEHHEIX NOPOA B WeHTPabHol yactH CpeyquHHoro Kamuatckoro xpeb- 

ta. @aunu: //p — nponumutopax, 56O — 6eliqenmutopaa, Cp — cepuuutopasx. Ka — kao- 

JIHHHTOBaaA, AA — alyHuToBaax, Ke — MoHoKBapuepan. J — oOorallieHHe MMpHToM, 2 — ca- 

MopoqHaa cepa, 3 — KHHoBapHad MMHepatusauua, 4 — nomMMeTalb. 5 — MeqHO-MomHOze- 

HOBaH MHHepasHsalnn. Munepanbi: Ad — anyaap, Ep — anugot, Chl — xnoput, Q— xesapu, 
Am — amdu6on, P — mupokcen, Ca — KapOouartol 


TIpeeIeCHHIO H3MCHEHHBIX MOPOJ BO BTOPHYHBIX KBapILUTaX HM OOYyCJIOBIeHAa M0- 
CTeneHHOH HeliTpamu3alluelH KMCJIbIX PaCTBOPOB TIPH B38aHMOJeHCTBUH UX C OK- 


pyXalouluMu ToposaMu B Mpollecce Wudpy3HoHHOoro MeTacomaTosa (?,°). 

[ny6okue 2pO3HOHHble BPeSbl MO3BOJIAIOT B CpeyqHemM KamuatTcKom xpe6Te 
W3y4aTb U3MCHEHHA OJHUX HM TeX Ke 30H MO BOCCTAHHIO H NajleHHI0 B BEpTHKalIb- 
HBIX HHTepBasax fo 150—300 m. M3mMenenua of HHxKHUX YpOBHel K BepXHHM 
BbIPaxKeHbIl PaSBAUTHEM BHYTPeHHHX MOJ30H (MOHOKBaPIHTbI, KaOJIMHMTOBAA NOJ- 
30Ha) HW COKpallleHHeM MOULHOCTeH BHELWIHHX MOJ30H (MpomuJIMTOBaA HU CepHIln- 
TOoBan). B BepxHeM CTPyKTYPHOM sApyce, COXKeCHHOM MO3JHEHEOreHOBbIMH 
YeTBePTHYHbIMH BYJIKaHHYeCKUMM NOposaMu aHe3suTOBOrO HU 6a3aubTOBOTO 
cocTaBoB (6acceHtHb! pp. Kpepyk, Ilonopunnok, Benoit u ap.), MOHOKBapILMTHI 
CMeHAIOTCA OMaJIOBBIMH MOpoaMH WM CBOeOOpasHbIMH MpoOyKTaMu cowbbatap- 
HOrO H3MeHeEHHA — CePHbIMH KBaplHTaMH. Sylecb B 3HAUHTeIbHOM KOIMUeCTBeE 
NOABIACTCA aJIYHUT (BMeCTe C 3YHHHTOM), YBeJIMUMBaeTCA PONb PIMHUCTHIX Mpe- 
o0pasopaHnl. [Iuput uacTHuHo 3aMeHAeTCA MapKa3HTOM HM TeMaTHTOM. OTH H3- 
MCHEHHA OTpaxkaloT JeHcTBue Ha MOPOMbl Pe3KO OKHCJCHHbIX (CYIbiaTHbIX) 
M€PBUYHO CePHHCTHIX PacTBOPOB B Oowlee NpHOMM2*KeHHOH K NMOBepXHOCTH 0O6- 
CTAHOBKe. 

B rayOuHy mMmpoucxoqAT oOpaTHble ABJICHHA: WeHTPasIbHble MOJ30HbI v3- 
MCHCHHbIX MOPOL YMeHbIUAaIOTCA B MOMLHOCTH HW NOCeLOBaTeIbHO BbIKJIHHMBa- 
torch. B HYoKHeM CTPYKTYPHOM Apyce, COXKeCHHOM OTPeTHYHBIMU, TaBHbIM 
00pa30M MeTaMoptpHyecKMMH HW HHTPy3HBHbIMH MOpolaMu, pasBUTbI CepHLNTO- 
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Bad MOA30Ha BTOPUYHBIX KBapIHTOB, OHAKO TaBHY!O POb urpaloT Mponusu- 
TOBbI€ H3MCHCHHA, IpH¥eM B HavOomee rmyOokHX Bpesax K XWOpHTY NoOaBuA- 
eTcA smMqoT (BepxoBbe pp. Boicrpoli, Kupranue, An-puanosKu u ap.). Ypo- 
BeHb Mepexofla NPONMHJIMTOB BO BTOPHUHbIe KBaPILMTbI UCMbITHIBAeT GOOJbUIME 
BepTHKaJIbHble KOeOAHHA B 3aBMCHMOCTH OT COCTaBa BMeULaIOWIMX MOpos, Xa- 


| pakTepa UX TpelulMHOBAaTOCTH HM Apyrux yculoBH. B Bepxosppax p. JlyHtoc Ha- 


Omofalacb MHOrOKpaTHad CMeHa Ha OJHOM TOpH30HTabHOM ypoBHe mponu- 
JIMTOB, MPeACTAaBJIAIOWMX COOOM H3MeHeHHbIe JahkH LMOPHTOBIX nNopdupuTos, 
M C€PHILMTOBbIX KBaPWHTOB, PasBUBIIMXCA MO Je@HKOKPaTOBbIM rpaHosuopuTaM, 
B KOTOPbIX Ppa3MeulaloTCaA alikn. 

B nponnauTu3upoBaHHbIxX Mopokax HWKHUX ypoBHeli moaBaloTca KBaplle- 
BbIe WITOKBEPKH, MpelcTaBAloulMe COOOH CepHu KBaPLeBbIX KH OOULeH MOLI- 
HOCTbIO 0 HECKOJIbKHX JeCCATKOB MeTPOB, COepKalllUX, KPOMe KBaplla, XJIOpH- 
Ta, KapOouarTops, 2nufoTa, alyisapa, TakxKe XaJIbKONUpHT, CchalepuT u raneHn. 
Kapil, WITOKBepKOB BbIMOHAeT TPeUMHbI; MIA Hero XapaKTepHbI KOKapsoBas 
M MOMOCUaTbIe TEKCTYPbI BbINIOJIHCEHHA HW BKJIIOUCHHA XJIOPHTa HM MOUTH HeEH3MeH- 
HbIX YIJIOBaTbIX OOJIOMKOB NOPOL, 3aeraloulux Y TpewwHH. TombKO B HanOouee 
TOHKHX KBaPleBbIX MPOXKMIKAX, HEPEAKO OKaHMJICHHbIX INMOTOM, OTUeTIMBO 
NpPOABJI€H MeTacoMaToO3. 

Ha HanOonee rayOoKux JOcTynHbIX HaOO0eHHIO TOPH3OHTaX TeX %Ke 30H 
TPeWMHOBATOCTH MPONHJINTbI C KBaPUWeBbIMHM WITOKBepKaMH CMeCHAIOTCH MaCCHB- 
HbIMH KBapIeBbIMH IIPONMWJIMTaMH, He MMEIOULMMH Pe3KHX PpaHHll C BMeULalOulH- 
MM MOposaMH H CJIOXKeCHHBIMA KBaPlleM, AKTHHOJIMTOM, MHPOKCeHOM (rpynnbl 
Wuoncuya — reqen6epruta), 2MMAOTOM, OHOTHTOM, NMPHTOM, HHOrAa MMpporu- 
HOM, XaJIbKOMMPHTOM HW MOHOeHHTOM. MouHocTb 30H MaCCHBHbIX KBaPILeBbIX 


tponwintTop focruraet 30—5O M, mpocexKeHHble MpocTHpaHuA 30H OGovee 


200—300 m. KBaplt MaccuBHbIX IIpOMMJIMTOB HMeeT MeTaCOMaTHYeCKHH XapakTep 
HM, TaK Ke KaK HW KBapll WITOKBEPKOB, OYEBHAHO, OTJIOXKEH ILeIOUHbIMH PaCTBO- 
pamu. 

CyentaHHble B CpequHHOM xpeOTe HaOJIOJeHUA YKa3bIBalOT Ha CJIeAYIOULy1O 
SBOIOWMIO pyqooOpasylouux pactBopos. Ulenounpie mocrMarMaTuyecKkHe pac- 
TBOPbI, MOHHMAACb MO 30HAM TPelLMHOBATOCTH, HECJIM 3HAYHTEIbHbIC KOJIMYECT- 
Ba KPpeMHe3eMa BMEeCTe C PYAHbIMH KOMNOHeHTaMH. I lopbIleHHe OKHCJIMTeJIbHOrO 
NOTeHUHala, MOCTeMeHHOe YMeHbINeHHe TeMMepaTypbl WH AaBJICHHA BbI3bIBaJIO 
Ha OMpeeJICHHbIX TOPH3OHTaX MaeHHe PaCTBOPHMOCTH KpeMHe3eMa H MeTa- 
coMaTHYecKoe OKBaplleBaHHe MOpoA Cc OOpas0BaHHeM MAaCCHBHbIX KBaPpILeBbIxX 
NpOMMIHTOB (C MefbIO H MOHOJeHOM). Bpicrpoe MOHH2KeHHe TeMIepaTypbl HU 
JlaBJICHHA WH pe3KOe OKUCJICHHe THAPOTepM B Oowlee BbICOKOH 30HeE C OOMJIbHOU 
TPeCUIMHOBATOCTbIO OOYCOBHJIH BbIMOJIHeEHHe KBapIeM TPellMH HM OOpasoBaHHe 
KBapleBbIX IITOKBePKOB C MOJIMMeTawiaMu (C MeJ[bIO, CBHHILOM, WMHKOM). 
OctaTouHble pacTBOPbI MPOH3BOLUJIH BO BMeLLAaIOULHX MOpOAax MPONHJHTH3allnto 
o6pluHoro Tuna. B caMbix MpHMOBepXHOCTHBIX YCJIOBHAX OXJa2%KeHHe W OKUCIe- 
HHe TeX XKe PaCTBOPOB CMOCOOCTBOBAIM PAaSBHTHIO CHJIbHBIX KHCJIOT HM BbILLea- 
UMBaHUIO OKPY2KalouluX NOpo c OOpasoBaHHeM BTOPHYHEIX KBapuMTOB. JLaHHbIit 
MpHMep morBepxkaeT mpeqnonoxenne aka. A. I. Berextuna o mpeumyiecr- 
BeHHO ULeIOUHOM HauasIbHOM XapakKTepe PHAPOTepMaJIbHbIX PYyOOOpasyloulUx 
pacTBOPOB, KOTOPbIe JIMLIb B MPHMOBEPXHOCTHOH OOCTAaHOBKe B CBASH C NOCTe- 
MeHHbBIM OKHcIeHHeM HeS Bp HeSOa mepexogaT B Kucuble (1). OX moKasbiBaeT 
Tak2Ke TeCHYIO CBASb CONbPaTapHO M3MCHEHHbIX MOpO HW BIOPHYHbIX KBapIlH- 
TOB H BO3MOXKHOCTb MepexoJa Ha riyOuHe BTOPHYHbIX KBaPHMTOB B MpOMMVJINTHL. 

CnekyeT OTMeTHTb, OMHAKO, 4YTO MpHBeeHHad B HACTOAMLeCH CTaTbe 3OHAaIIb- 
HOCTb, OYAYYH NOHO AA COOCTBeHHO FHApoTepMaJIbHOrO 9Talla MOCTMarMa- 
THUeCKOH JIeATeIbHOCTH, He OTpaxKaeT, MNO-BHAMMOMY, MOCJe{OBAaTeIbHOCTH 
MHHepaslo00pas0BaHHA B XoOjfle BCero Mpolecca MOCTMarMaTHYeCKUX U3MeCHeCHHH 
B Werom. IIpeqpapuTenbuble M0Ka elle AaHHble MO3BO/AIOT, KaK HaM KaxeTCs, 
TOBOPHTh O CyUleCTBOBaHHH paHHerora3so-ruq@poTepMadAbHOTO 
39Tala MOCTMarMaTH4eCKHX H3MeHeHHH MOpo CO CBOHCTBeHHbIMH eMy APyrM 
PpexKUMOM KHCJIOTHOCTH H (allHAMH H3MCHCHHbIX MOpol. Takumu cpalluimn, 
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C Halle TOUKM 3PeHHA, ABJIAIOTCA Challu4H BTOPHYHbIX KBaPpWHTOB Ka3aXCTaH- 
ckoro THMa, T. €. BTOPHYHbIe KBaPIWUMTbI C WeHTPaJIbHbIMH BbICOKOFJIMHO3eMH- 
CTBIMH (allMAMH, AHaCNOpoBbIMM HampuMep. XapakTepHOH uepTOH BCero paH- 
Hero paAxa dau, MO NpesBapHTeNbHBIM JlaHHbIM, ABMAeTCA OObUIaA MHepT- 
HocTb AlzO3s no cpaBHeHuio c SiOz. B 3ToM mpoaBAeTCA ero OTMMUMe OT PALA 
(pallu, MpHBedenHoro Bbluue. Kak MOXKHO BUAeTb W3 OMMCAHHA 30HAJIbHOCTH, 
9TO COOTHOLMeHHE Ha COOCTBEHHO FHAPOTepMaJIbHOM 3Tae OOpaTHO: SiOz uHepT- 
Hee, vem AlzOs. 


BcecorosHblli HaydHO-HcceqoBaTeIbCKUuH Iloctynusio 
PeOJIOrH4eCKHH WHCTHTYT 19 V 1958 


ILUTHPOBAHHAA JIATEPATYPA 


1A.T.Betextuu, COopx. OcHosuble mpo6sembl B yYeHHH O MarMaTOFeHHBIX py/HbIX 
MecTopowKeHHax, 1953. 2 71.C. KopxuHcCKuH, TaMmae. *9H.U. Hakospunuk, 
C6opxH. OxkoulopyqHuble H3MeHEHHbIe Mopospi, 1954. 


682 


Hoxnanyn Aragemun nayr CCCP 
1958, Tom 122, Ne 4 


TFEOJOLH A 


B. A. TOPHH 


PEHETHYECKHE 30HbI HE®TEFA3OHOCHOCTH tO)KHOM K ACHHACKON 
BHAJMHbI W MPOMCXO)KAEHHE HE®TH HW TA3A 


(ITpedcmaeaeno axademuxom J]. B. Haauexuneim 19 V 1958) 


Paspefka M paspaOoTKa HeTAHbIX MU Ta3OBbIX MecTopoxeHHH IOxuoili Kac- 
IMHCKOH BNaLHHbI NOSBOHIH COOpaTb u OOOOMMTD SonbWMOH MaTepvad, KOTO- 
BIH NaeT BOSMOXHOCTH CeaTb BbIBOLLI 10 BONpocy dopMupoBaHuA 3aex*Keli 
1eTH HW rasa W MpHOMM3UTb Hac K pa3pellleHHiO MpOOIeMbI UX TeHesuca. 

Eme B 1938 r. (*) reopusnueckuve uccieqOBaHHA HW OCHOBHBI€ 3aKOHOMepHo- 
TH B PaCNOJOXRKeCHHH KPYNHbIX HbIHE JeEHCTBYIOWNAX TPASeBbIX BYJIKAaHOB Jas 
1aM OCHOBaHHe CUHTATH, YTO PlaBHY!O POJb B TEKTOHHKe HU (POPMMPOBAHUH 3a- 
TafHOro OopTa BMaqHHb! ChIPpamv TayOMHHbIe pa3JOMBbI. 

Hamu ObliM BbIMeIeHbI Ba OCHOBHbIX HalipaBJIeEHHA Pa3JIOMOB MW CBASA@HHbIX 
> HHMH YTpASeBbIX BYyJIKAaHOB—KaBKka3cKoe (CeBepo-3alaq—tro-BOCTOUHOe) HK 
lomepeyHoe K HeMy—ceBepo-BOcTOK—10ro-3anagqHoe. Ha cxeme TeKTOHUKH (7) 
TH SJIEMEHTHI ObIIH BbIeICHbI KaK «OCHOBHbIe WIBbI COPOCO-CABHTOBbIX CMeUle- 
IMM HM2KHETPeTHYHbIX H Me3030HCKUX Tom» (*). 

HletambHoe u3yyeHHe TpA3eBOroO BYJIKAaHH3Ma MO3BOMIO HaM He TOJIbKO 
JCTaAHOBUTb TECHY!O B3AHMOCBA3b MEKAY PIYOMHHbIMM Ppa3yIOMaMH HM PpA3eBbIMK 
3VIKaHaMH, Kak 9To cuntamu IT. B. A6ux u C. A. Kopanesckul, Ho u onpere- 
IMTb OCHOBHbI€ 3€KOHOMEPHOCTH B NpOABJICHHH STOM B3AHMOCBA3H BO BPeCMeHH 
1 mpoctpauctse (*). Ilpospmenne HOBOM (a3bl MeATeIbHOCTH FpxA3eBOrO BYsKa- 
iM3Ma Ha moulagu AnmepoHcKoro MosyocTpoBa 3a MocieqHHe MATb JeT ABU- 
10Cb XOPOIIMM NOATBepKTeHUeM YCTAHOBJIEHHOM HaMH 3aKOHOMepHOCTH. 

BecbMa MoKa3aTeJIbHO WH HasIHuve IPAMOH CBA3H MeXxKLy MepvoaMu HHTeH- 
‘ABHOFO MPOABJICHHA PpA3eBOTO BYJKaHH3Ma HW KomeOaHuAMH ypoBHaA Kacnui- 
‘KOrO MOPA, KaK OO 3TOM MOXHO CYINTb 10 OOpaOoTaHHOMY HaMH MaTepHaly 3a 
iocmeqHue 150 ser. 

Jlanupie no TekTouuke AniepoucKoro nosyoctpopa M. B. AOpamosnya (4) 
16. B. lpuroppsnua u B. E. Xana (*) eme Oonee yKpenuu pasBuBaeMble 
1aMH MOJIO2KeHHA O PasBHTHH UM CTpoeHuH 3anagqHoro Oopta lOxkHo-KacnuiicKoli 
sa MAHI. 

Ha jjaHHOM 9Tame HauIMxX 3HaHMM MOXKHO CJlelaTb yxKe Ooee TBEPJBIe BbI- 
30bI 10 COpMHPOBAaHUO BaslexKeli He*TH Hw rasa uM ucTOpHM pasBuTuA !OxKHO- 
CacnulickoH empeccuu. 

Tenepb yxKe MOKHO YTBepxKaTb, TO HE*TAHbIe H TasOBble MeCTOPOR CHUA 
CacnMiickoll BUaMHbI CcbOpMHPOBaJIMCb MyTeM Murpallnu HedTu u rasa B. Ma- 
yooOpasHoli chase U3 HedTeras0NPOvSBOAHbIX OYAPOB MPHNOOMWBeHHOH 30HbI 
callOuUHOrO KOMMIeKCa OTMO%KeHHH paccMaTpHBaemoro peruona. Ilonomenne 
cope rpx3eBoro BYJKaHH3Ma (HbIHe TEHCTBYIOWINX PpASEBbIX BYJIKaHOB) BUOJIb 
erHOHAJIbHbIX Pa3JIOMOB 3aCTaBIAeT BUeTb 9TH OUAPH B KOHTAKTOBOM 30HE 
calouHoli TOMMIM C KpucTasMuecKuM cyOcTpaToM. 

BeptukalbHad MurpalluA 3aHWMaeT OCHOBHOe NoJORKeHNve B POpMUpOBaHHH 
aexkeli HedTH MU rasa, OokoBax (aTepadibHat) MpOABIAeCTCA JIMWIb BMOCIeL- 
TBUH B IwiacCTaX-KOJIeKTOpax, MepepacnpeleiiA 3aylexKU B COOTBETCTBHM C 
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3aKOHOM rpaBuTalnu. HepremarepHHCKMX CBUT He CylkecTByeT, MCTOUHHKOM 
oOpasoBaHHA HePTH MU rasa ABJIAIOTCA Hedreras000pasyioulve 3OHbI Ha TiyOuHe? 
B coorpercTBHH C pacMOslOxKeHHeM PIyOHHHBIX Pa3JIOMOB, PPA3eBbIX Byatal 
HOB M CBA3AHHDIX C HMMM pa3/IM4YHOrO Bua CTpyKTyp-slOByWeK (HanpuMep 
J(ManMpoBbIX CKaOK) B OOwIacTH 3amayHoro OopTa lOxkuo-Kacnuitckon Bia: 
HbI BbILeIAIOTCA UCTLIPe TEHCTHUECKHE 3OHbI PCPHOHAIbHOK Hecprera3OHOCHOCTH: 
1) Cesepupiit Anmepouckuit pan, 2) LOxnbili Anmeponckui Ban, 3) AnsatcKul 
Baul, 4) [IpukypHuckKH Bad. 
Tlepspie Ba Basia (M CBx3aH- 
5. RABHAS Hble C HHMH pa3JIOMbl) OOpa- 
3yloT o6sacTb «Bovibilor 
AnuiepoHa»— o6s1acTb Oora: 
TeHIUMX HbIHe paspadaTbl- 
BaeCMbIX M€CTOPOX*KJCHHH Cy- 
WWM HW Mops ceBepHoro OopTa 
A3epOaliaakaHCKoH cTyleH 
(puc. 1). 
Jipa Apyrux Basa mp: 
ypoueHbI kK ee toro-3anaqy 
HOMY OopTy. 
AHaJIOrHuHy!IO = pOJIb 
(pPOpMHpoBaHHH HW TeHesHc 
He(PTAHbIX WM Ta3OBblX 3aue 
eH urpaet Typkmencka® 
TEKTOHMYeCKad CTYMCHb BO+ 
Puce. 1. ae HN ctpoenua IOxuo-Kacnuiicko# crouHoro Gopta lOxxHo-Kae4 
BIlaJHHbl. — HanOovyiee NOrpy?KeHH D) ry 1 
I] — AsepOai mKanckaa pa ee iI perenne NSE eee na 
cTyneHb; 1 — Cesepxblii AnwepoucKkui san, 2 — 1Ox«- = OCHOBAHUM Oc aNOTHG 
nbili AmueponcknHit pat, 3 — AnatcKuit pan, 4—TIpu- M€30-KaHHOSOHCKOH  TOVJID 
KypHHcKHit Ban; a — lOxuo-Kacnuitckaa pnaquna, 6 — HedTera3s000pa3yl0oulHxX 30 
TIyOMHHbIe pasJIOMbl HU rpsAseBble BYIKaHbl 3aCcTaBuIAeT HaC YIeATS cal 
Moe Cepbe3HOe BHHMaHHe 
NOUCKOBOPasBeOUHbIM paOoTaM B lipeemtax BCero pa3pe3a TPeTHUHBIX WH Me30 
30HCKUX OTIOMRKeHHH MmpHOopToBbIx 30H FOxHOo-Kacnuiickoit BnayHHbl. 
Cxonuenuve Goratefimiux HepraHbIX WM Ta30BbIX 3aexKell BJOb pa3JIOMOE 
cesepHoro AnepoucKoro Bala, rye, mo mogcueram T. II. Tampasana, cocpe- 
noroueno 99% oObiBaeMoH HedTH HbIHe paspaOaTbIBaeMbIX naomayeit, NO3BO- 
JideT CYIMTb MH O MepCMeKTHBHOCTH TPeX OCTAJIbHbIX. i 
Marepwasbl 10 U3y4eHHIO He*TAHbIX WM raso0Bblx 3aexkeit (u AsepOalimKana, 
B TlepBy!0 O4epefb) MOSBOJIAIOT CUMTATb, YTO K Pa3PellleHHtO MpoOOwIeMbI reHesHc2 
HepTH HW raga OMe Bcero crosT C. A. Kopanescxuit u H. A. Kygzpasues (°,°), 
He€3aBUCUMO OT pacXOXAeCHMA B BOIPOCce O NpoucXo*RAeHUuA HE*PTUu opraHHyeckow 
MW HeopraHHuecKkoM. 


Ilocrynuso 
19 V 1958 


UMTHPOBAHHAA JIMTEPATYPA 


1M. B. AO pamosuu, Hosble B3raiagbt Ha crpoenue JleHuuckoro paii : 
aHou 
Asep6CCP, 1945. * B. A. Topuu, Mponyxrusnaa Toma erin nue ts 
1939. B. A. Top wu, Jloxa. AH Asep6CCP, M9 (1951). 45. BT puroppn ce 
B. E. X aun, Teonorun uepru, Ne 10 (1957). *C. A. Kopanespckxuit eee : 
MUCKyCcHH M0 MpoOseMe MmpoucxowKteHua uM Murpauun Hedru, Kuen, 1953. ° H A Ket 
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rEOJIOLH A 


B. HW. APATYHOB 


HAXOJIKA SABELLIDITES B CHHMMCKHX OTJIOKKEHHSX 
SAMAMHOFO OBPAMJIEHHA TYHPYCCKOM CHHEK JIM3bI 


(I]pedcmaeaexo axademuxom JI. B. Haauexunoim 22 V 1958) 


_ Ocenpio 1955 r. B npefetax 3anaqHoro O6pammenusa Tyurycckolt cuneKsu- 
'3bI OblIH HalieHbl OCTATKH YepBeH, OMpesemeHHbIX Kak Sabellidites. Sabelli- 
dites Obi OOHapy2KeHbI B KepHe MpoGypeHHo Ha eBom GOepery p. Cyxoii Tyn- 
Tycku, B 20 KM OT ee YCTbA, CKBa?KMHBI, 3a/102KCHHOH 3/lecb B CBOe BPeMA M10 
yxasannio A. I’. Bonorguna (1) c Werbio pa3BeqKH B OTHOMeHHH HedTu u raza 
Bonpmok CyxoryHrycuuckolH aHTHukJMHaH. OTOxKeHHA, BCKPbITbIe CKBaKH- 
HoH, A. IT. Bonorgun cuntam KemOpulickumn. 

_ CksaxknHa Oblvia OcTaHOBseHa Ha r1yOuHe OKoO 530 M B OTMO%KeHUAX BTO- 
POKaMeHCKON, WIM epeBHHHCKOM CBHTbI, COOTBETCTBYIOULeH T2KYPCKOH CBUTe 
BocTouHoro cKIOoHa Enncelickoro Kpsxka. BropokaMeHcKas CBuTa Oba u3- 
yueHa B HeECKOJIBKUX paspe3ax Ha pp. Hu»xHel u Cyxoh Tyuryckax; ona cula- 
TaeTcaA BOJOpOcieBbIMH JOJOMH1aMU KpacHOro, X%eITOTO M Ceporo Beta, TOJ- 
CTOCJIOMCTLIMH H MaccuBHbIMH, c Collenia u Conophyton. B ee cpeguei vacru 
eCTb Be MauKH aprHJIMTOB, aJIeCBPOJIHTOB HM KBaplleBbIX MeCUaHHKOB, pasie- 
JICHHbIC BOOPOCeBbIMH JOJIOMUTAaMH. 

B kepuHe, HMetouleM JuaMeTp 2,5 1, OblmM OOHApy2XKeHbI KpacHble BOLOpocue- 
BbIe JONOMHTHI Cc Collenia u Conophyton u TemHo-3eneHOBaTO-Ccepble MUKPoO- 
CIOHCTHIe apruumuTb!. KpatHe HeyJOBJeTBOPHTesbHOe COCTOAHHe KepHa He 
HWO3BOAeT TOUHO ONpeseHTb TIyOHHY 3aleraHHA apfHJJIMTOB, OHAKO UX 
cTpaTurpaduyeckoe MomoxkeHue — CpeqHAA YaCTb BTOPOKaMeHCKOM CBHTbI — 
He BbI3bIBaeT COMHEHHH. BowbuIHHCTBOM TeOJIOrOB 9Ta CBHTA OTHOCHTCA K JlO- 
KemMOpuio, TouHee K cunuto (7-4), Ho A. T. Bonorgun (?~*) coxpanser cBon mpel- 
CTaBJICHHA O e€ KeMOPHHCKOM BOspacTe. 

BropokaMeucKas CBHTa BXOAUT B CocTaB MoLHOM (0 4500—5000 m) cepnu 
ca60 MeTaMOp@u30BaHHbIX OTJIOXKCHHH, B HHXKHEH YaCTH TePPHFeHHbIX, a B 
cpemueli u BepxHeli — mpeuMyulecTBeHHO KapOoHaTHbIX. OTH OTMOXKeHUA CO 
CTPyKTYPHbIM, HOO cTpaTurpaduyecKuM HeCOrylaCHeM NepeKPbIBalOTCA TOJI- 
WlaMH, KeMOpuiicknit BospacT KOTOpbIxX ompesensneT (°,°) S3aksloualoNlaacaA B 
HUX dayHa Tpu06uToB Bulaiaspis sp. u Tungusella manica Repina (in litt.). 
Takum o6pa3om, onncpipaemble HuxKe Sabellidites nponcxoyqaT us ToKemOpuit- 
CKHX — CHHHMHCKHX OTJIOKeHHH, OTIEIACMbIX OT KEMOPHHCKHX TOJML Hecorla- 
CHeM, OTBeYaIOLLUM OaliKaJIbCKOM CKJlauaTOcTH. 

Ha mopepXxHOCTH HaCOCHUA APPHJJIMTOB BO MHOKeCTBe HaOMOLaloTcA OO- 
YIIeHHbIe OJIeCTALIME CIVJIOMEHHbIe MONOCKH — TPyOKH, HsrHOaloMMecA B IIVIO- 
CKOCTH HaCJIOeHHA H OOpasyloume NepervOnl u netau. Hexoroppie TpyOKU o6o- 
PBaHbl, a UX OOPbIBKH pasbeyuHnenbl. uxXoTOMMpOBaHHA HU Ha OAHOM M3 WHIM- 
BHOB He HaOwlOaocb. 

Iupnua Tpy6ok usmensertca or 0,5 Jo 1,5 MM, OObIUHO 2%e OHA PaBHsAeTCA 
0,8—1,0 mm. Tpy6xku cermeHTupoBaHbl, MpH STOM Ha7 MM IIPHXOJNTCH Jo 13—14 
cerMeHToB, WIMpHHa KoTopHIx 0,20 niu 0,40 mm. Ecrb cerMentbl Kak C MpHoct- 
PCHHbIMH, TaK M C NPHTYMJIeHHbIMH KOHIWAMH, HaCTOJIbKO, YTO CerMeHT mpuodpe- 
TaeT (OpMy MpsAMOyroMbHOH TaOJMUKH WH HMeeT B STOM CiJyNae HavOOJIbLILYy10 
iupuHy (puc. 1, cM. BKJeliKy K CTD. 661). [IpomexkyTKu Mex Ly CerMeHTaMH HMEIOT 
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mupuny 0,10—0,20 mm. Ha6soganocb pa3qemeHue HeKOTOpbIX LIMPOKU 
(0,40 mM) cerMeHTOB Ha 21Ba TECHO COMKHYTHIX WIeCHHKa. 

Ha u30rnyTbIx TpyOKax BuHO (puc. 1), ¥TO WIMpoKHe CerMeHTbI 10 BHELI: 
Heli, MOJBepratoulelcA pacTAKeHulo, CTopoHe usruOa TpyOKH pacxoAATcA He 
CKOmbKO GOoslbIlle, YM Ha BHYTPeHHei CTOPOHe, HCMbITHIBalOMeH CxKaTHe. Y3KUE 
CefMeHTbI MPH H3rvOe OCTAIOTCA MapaJIebHbIMA WJM MOUTH NMapasJe/bHbIMH! 
Visru6 mpoucxoluT, M0-BHAMMOMY, B OCHOBHOM 3a C¥eT pacTAKeHHA Ha OJHOF 
WU CKAaTHA Ha Apyro cropoue TpyOKH B MpoMexKyTKaX, PaseAOULMX WIMPOKHE 
cermentbl. Ilockombky 3TOrO He HaOsOAaeTCA B OTHOWWeCHHH Y3KHX CerMeHTOB 
MpHXOAMTCA CUYHTATb, YTO OHH MpedcTaBAAoT cOOOM WICHHKU LWIMPOKUX Cer: 
MeHTOB, Pa30OU\MBLIMeCA B pe3yuIbTaTe yxKe mocMepTHoro pacnajla Sabellii 
dites. B nonmb3y 9TOrO MpeANosOKeHHA TOBOPHT OMUCAHHOe BbIlUe paseueHHeE 
IUMPOKMX CerMeHTOB Ha [Ba WICHHKa, Pa3MePbl KOTOPbIX OMMHAKOBbI C pa3Me? 
pamu y3kux cermeHTosB. Ec 39TO TaK, TO YWICHHKH MpeACTaB/AIOT CerMeHTAaLlUIG 
BTOporo MopsyKa. | 

To puewtHuM npH3HakaM onncaHHble ocTaTKu 61u3Ku K Sabellidites cambri; 
ensis Jan., MpoucxoAAMHM u3 CHHei TAIMHbI KeMOpulickux oTmox*KeHHH IIpu- 
Oantuku (1?~!°), Onnako, cya mo u300paxKeHuAM STOFO BUa, MpHBeeCHHbI 
M.9. Auumesckum ((!5), erp. 104, puc. 91a), cermeHTalua onucbiBaembIx Sa- 
bellidites u Sabellidites cambriensis Jan. pa3muuHa: uncno cermeHToB y Sa+ 
bellidites cambriensis Jan. Ha 2,5 mm coctapasetT 27—30, T. e. B HECKOJIbK 
pa3 mpeBblluaeT YMCIO CeEfMeHTOB Ha €HHULY WIMHbI MO CpaBHeHH!O C Be 
dites, HaxoqaulMMuca B Halle KomeKkuNH. JlIanee M. 9. Anumesckui yKa- 
3bIBaJl Ha BHHTOOOpasHoe CKpy4¥MBaHHe OO0MKoB TpyOok S. cambriensi 
BIOIb MPOAOMbHOH OCH; 3TO TakxKe He HaOMOanoch Ha 9K3eMMIApax c p. Cy 
xoH Tyurycxu. M. 9. Auumesckui gonyckan (14), uro cpeqH OMMCaHHbIX UH? 
OcTaTKOB Tpy6uaTbIx uepBelt Sabellidites cambriensis ecTb HeCKObKO BHOB 
Jaxke pojos. IIpu TakoM wmMpoKoM noHuMaHHH Bua Sabellidites cambriensi 
Jan. OMMCaHHbIe OCTaTKM BNOMHE MOryT ObITb OTHECeHbI K rpymne 9TOFO BUD 
H Bupedb Ao Oomee eTambHoro H3yyeHHA MMeHOBaTbCA Sabellidites ex gr. 
cambriensis Jan. 

O6uapyxxeHue B Kakux-1u60 oTMoOx*KeHUAX Sabellidites (cpequ KoTOpbIx u3- 
BecTeH TObKO S. cambriensis Jan., cuuTalouyulicd pyKoBoxAueH dopMow) F 
CHX NOp MoOMaralocb AOCTaTOUHbIM JIA ONpeleeHHA HX KeMOpHHcKOrO BO3pa- 
cTa. OHaKO H3/10%KeHHOe NOKa3biBaeT Oomee WIMpOKOe pacmpocTpaHeHue Sa- 
bellidites u 3acrapnaer B abHeimemM Oomee OCTOPOXKHO OMeCHHBaTb HX CTpa- 
TurpadHyeckoe 3HayeHHe. Bmecte c Tem, HaxogKa Sabellidites ex gr. cambri-. 
ensis Jan. B CHHHHCKUX OTMOXKeHUAX 3anaqHoH uactu Cu6upcKoli na To PMBY 
CIY2KUT JOMOMHUTebHbIM OCHOBaHHeM JIA OTHECCEHHA HX K OKeMOpuiicKomy; 


maeo3o10 (17), 


Bcecolo3Hbl Hay4HO-HCCeOBaTeJIbCKHH Iloctynuso 
reouOrMyecKHH HHCTUTYT 15 V 1958 
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Hoknange Akanemun HaykK CCCP 
1958. Tom 122, Ne 4 


LEOJOrH A 


A. TI. LIMOTOB 


K BOTIPOCY O B3AHMOOTHOWEHWH TPEM3EHOB H CKAPHOB 


(ITpedcmaeaeno axademuxom JI. C. Kopocuncxum 19 V 1958) 


B JKuyqMHcKOM pyHOM palOHe M3BeCTHBI MHOFOUNCICHHBIC BbIXOJbI KHM- 
MePHUCKHX TPpaHHTOB, B 9K30- H 9HAOKOHTAKTOBbIX 30HAX KOTOPbIX HHTCHCHBHO 
Pa3BMBalorcA MeTamMcpduyeckne noposyl. Ha pyauprx yuactKax: Uemyprait, 
Jixugot, Bopoxto, Xacyptpi, Jonox-Mogou u Ap.— ycraHopenbl poroBuku, 
CKaPHbl, OKOJIOCKaPHOBbIe€ MHMPOKCeH-CKaNOJIHTOBble MOpOsbl, Ppeli3eHbl, He- 
cyulue opydeHeHne MosMOZeHHuTA. 

TeOJIOTHYeECKOM CTPOCHHH YUaCTKOB OCHOBHAA POJlb MPWHAaIexKUT H3- 
BeCTHAKOBO-MeCYaHHKOBOH CBHTe€ HHKHeErO KeMOPHA, IWHPOKO pa3BHTOTO B 
JikuHHCKOM palione. V3pecrHaku mo cBoemy cocTaBy HeyHCTbIe — Mepre- 
JIMCTbIe, COMepKalllve Pa3JIMYHbIe MPMMecH (KBapLl, TIMHHCTOe BeLLeCTBO, Ce- 
PHUMT, XJIOPHT, YrvIMCTOe BeleCTBO HT. J.), OHH MepecsanBaloTCA C MaJIOMOLI- 
HbIMH (5 M — 20 M) Naykamu necuaHukoB. KwacTuyecKuH MaTepvasl mecuaHH- 
KOB MpeAcTaBIeH MOMYOKaTaHHbIMU OOJIOMKaMH KBaplla, KPeMHHCTbIMH Moposa- 
MH, p@*Ke KaJIHeBbIM MOJeBbIM WiNaTOM, MarMoksa30M. LleMeHT nmecuaHHKOB 
TIMHHCTO-KapOouaTHbIH. M3BecTHAKOBO-NeCYaHHKOBaA TOMA pacnoaraeTca 
OObINHO B AfpaxX AaHTHKJIMHAaJIbHbIX CKIaOK HW MpOpbiBaeTCA MOJIOAbIMH JIeEHKO- 
KpaTOBbIMH paHUTaMH B BAe HEOOJIbILMX WITOKOB, BbITAHYTbIX B CeBepo-3anal- 
HOM HalpaBsleHHH, Momaybio He Oonee | km’. Tpanutb cocrost v3 kBaplla, 
WwlarvoKsa3a, MAKPOKJIMHa, MYCKOBHTAa, PeAKO BCTpeualoTCA YeLTYHKH OHOTHTA. 

Metamopdu3M BO BMellalOulHX Noposax MpOABHJICA OTYeTIMBO HM CTOUT 
B ABHOM CBA3H C HHTPY3HBHbIMH TeaMH. DakTuyeckKHH MaTepHaJl MO3BOAeT 
CX€MATHYeCKH HAMCTHTb MOCeEMOBaTeJIbHOCTb ABJICHHH KOHTAKTOBOrO MeTa- 
MOP(u3Ma, KOTOPbI BbIPaxKaeTCA B MOCTeNeCHHOM H3MeCHEHHH MHHEPaJIbHbIX ac- 
colnvalluli, oOOpasytouux «<TemmepaTypHble CTyMeHM paBHoBecus» (*). 

Cama BbICOKad CTYMNe€Hb KOHTAKTOBOrO MeTaMopdH3Ma — POroBiKoBaa. 
Tlopogbl poroBukoBoH CTyNeHH pacnoOvlaraloTcA B HeMOCpeACTBeEHHOM KOHTAaKTe 
C paHuTaMH WU 3aHHMaIOT 3HAYHTEbHYIO MIOWalb, OKAMMIAA MOCeLHHe 30- 
HOt wupuHol 9O—150 m. M3pecruaku wu necuaHHKH B Mpesemax poroBukoBoki 
CTYNMCHH COBePUIeHHO YTPaTHJIM CBOH NMepBOHAYaJIbHbIM OOUK, MpeBpaTHBLIMCh: 
nepBble — B MPaMOPH30BaHHble H3BECTHAKH, COCTOALIHE B OCHOBHOM H3 KaJIb- 
WuTAa C MOAYHHeHHDIM KOJIMYeECTBOM CKanovnTa, AHOncHAa, KBaplla, perxke rpanata; 
BTOPble — B OHOTHTOBbIe POroBHKH, COCTOAUMe H3 KBapla, OMOTHTa, MarHo- 
Kla3a, alaTuTa, HHOra peAKUX 3epeH poroBol OOMaHKH. 

Ilo mepe ylaJieHua OT PpaHHTHOrO LWTOKa POFrOBHKOBaA CTYMeHb CMeHAeTCA 
TPeMOJINT-3MMJOT-MyCKOBUTOBOH cTyneHbto. Tlopoxb sto cTryneHH 3aHuMaloT 
30HY POroBukoB HM OOpasyloTcs pH Sosee Hu3KOH TemnepaType. Ilo usBecTHA- 
KaM Ha J\aHHO! CTYNeHH PpasBUBaIOTCs TPeMOJIMT, INMAOT; NO necuaHHkaM — MyC- 
KOBUT, XJOpuT. I paHuTbl Ha aHHbIX CTYNeHAX NMpeTepneM HeSHayMTe/bHbIe 
W3MeHCHHA, BbIPASHBUIMeCA B OKBaplleBaHHH MX, YBeMYCHHM MYCKOBHTAa 3a CueT 
OMOTHTa, CePHILMTH3alMH MarMoKsa3a, MHOra OOpa3s0BaHHH BTOPH4HOrO 
ambOuTa. Take pasHOBMAHOCTH MpHYypOveHb! OOLIMHO K SHAOKOHTAKTOBbIM YaC- 
TAM TPpaHHTOB. 
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Pemrarouee 3HaueHve B OOpa3s0BaHH CKaPHOB, MHPOKCeH-CKaMOJIHTOBbIX HO- 
po u rpet3eHoR CbiIrpasia TPellMHOBaTOCTh U pa3poOmeHHocTb KpoBin. Me- 
ClelOBaHve MeTaCOMaTHYeCKUX NOpos HM pacmpefelienHe TpellMH B HUX NOKa- 
3bIBaeT HEOLHOKpaTHOe MOBTOpeHHe Ae*opMallMH Ha yUaCTKAaX, MPHYPOvCHHbIx 
K OMpeeleHHbIM 30HAM HapylleHHA, KOHTPOMMPYIOUINx oOpa30BaHHe MeTaco- 
MaTH4eCKUX nopod. OObmHo 30HbI HapylleHHA MpocsexkuBaloTcAH Ha CpaBHH- 
TEJIbHO HCOOJIbUIMX MHTepBalax M pacnosaraioTca BOM3H TpaHWTHbIX WITOKOB, 
celyA oHa 3a Apyrof wWenbio B CeBepo-3allaHOM HallpaBJICHHH, Kak H BCE 
30HbI MeTaMopcwyecKHX NOpod, a Take TpaHUTHble WITOKH. SasoxwkeHne Tpe- 
IWHH CeBepoO-3anagqHOro MpocTHpaHUA, KaK OTMeYAIOT MHOMHe Teo/orH, paOoTaB- 
mie B 9ToM paiione (E. H. Cmonancxui, I]. WM. Haneros u ap.), oTHocATCA K 
KaJICOHCKOMY TeKTOHO-MarMaTHye- 
cKkomy Wuksy. Bee HHaxHenaseo30n- 
CKHe OTJOKeHHA OblIH CMATHI B 
CKlaqKH Cepepo-3analHoro MpocTH- 
panna. B ropcKoe BpeMA MpPONCXOAAT 
HOBbI€ MOXBHXKKH 3€MHOH KOPbI, OT- 
HOCAWIMeECH K KHMMePpHHCKOMY TeK- 
TOHO-MarMaTH¥eCKOMY WKY, COMpo- 
BOK aBUIeEMyCA BHEJPCHHeM MOJIObIX 
wleHKOKpaTOBbIX TpaHHTOB NO TpellH- 
HaM pacluiMpeHusA ceBepo-sanaHoro 
ES}, IpOCcTHpaHHA, 3alOX%KCHHbIM BO Bpe- 
LESS, ;, Ms KaseoHCKoro TeKTOHO-MarMaTH- 

ceive ee yecKoro WHkKa. CraHoBJieHve KHM- 
SS cle MepHucKOH MHTPy3HH CONpoBorxkjla- 
Ertl s JIOCb BOSHHKHOBCHHeM OCJaOJICHHBIX 
RSN5 30H CceBepo-3analHoro MpocTupaHHs, 
EsSie moujHocTb 30H oT 0,5 go 20M, c 
E47 yraom nafenua 70—85°, mpoTs>2xKeH- 
HOCTb He Gouee 100 mM. B nmpomecce 
en eeel 2 Tee (POpPMHPOBaHHA MecTOpOXKAeHHA 3OHbI 
Pac, 1, Bsamoonyoumne rpelevonco ere? ApoGaewnix_n Oamsaexamne NopoRts 
2—IMpoKCeH-CKaJIMTOBbIe MOPObl, 3 — MelKo- HEOMHOKPaTHO MOMHOBJAJIMCb HOBBI- 
Kpatogpble rpanutsl, £— rpelisenesnpopanHbie MH TPpellWHaMy. TlocneqHue cly2KHJIM 
rpanuts!, 5 — rpeliszenbl, 6 — cKkapHbl, 7 — NYTAMH JIA MPOHHKHOBeHHA XH LWMp- 
30HbI HapyMeHHA KYJIAWMH MOCTMarMaTHueCKHX pac- 
TBOPOB, B Ppe3YyJIbTaTe BO3elCTBHA 
MocieqHuX Ha BMematoulHe MOposbl OOpasoBasucb KOHTAKTOBO-HHQMJIbTpa- 
IWMOHHbIe MeTacoMaTuueckne noposp (*). Tak, Ha mepBbIx 9Tamax mocrMar- 
MaTHYeCKOH JeATebHOCTH OOpasYIOTCA OKONOCKapHOBbIe MHPOKCeH-CcKanosn- 
TOBbI€ MOPOAb! MO MPaMOPH3OBaHHbIM HSBeECTHAKaM; B 9TO BPeMA User rpeli- 
3eHusallua rpanutos. IIpu mociekyloujmx mospuxKKax B Mpelemax 30H 
ApoOeHUA, a Tak%Ke BOSH UX, MMPOKCeH-CKaNOJMTOBbIe MOpObl H MpaMo- 
PH30BaHHbI€ M3BeECTHAKH 3aMelllalOTCA CKaPpHaMM; B TO 2Ke BpeMaA NO rpeli- 
SCHU3MPOBaHHbIM NopojyaM oOpa3yloTca rpel3eHbl. Tak, Ha yuactke Ue- 
MypTaH B He€KOTOPbIX MeCTaX TpeH3CHU3MPOBaHHble NOposbl nu TpeliseHb pac- 
NOararoTcad B PpaHHTaxX B BUe TPelLMHOBATHIX 30H MOULHOCTHIO oT 2 Jo 10 M 
Mp BbIXOJe BO BMeLalOMive WSBeECTHAKM B MpelenwaxX 9TUX 30H HaOnioqarorest 
MHPOKCeH-CKaNOJIMTOBbIe MOPOAbl, CKapHbI (puc. | a). 

Ha yyacrkax Bopoxto, J2KuyqoT B npHKOHTaKTOBbIX “acTAx rpeH3enn3alya 
TpaHUTOB COMpOBOAMaeTCA CKAaNOJIMTHSallMel MPaMOPU30BaHHbIX H3BeCTHAKOB 
Kak rpelisenbl, TaK HW MMPOKCeH-CKaNOJUTOBbIe NOPoOLbl MpHYypoueHb! K coxkKHOlt 
CeTH KallpW3HO OPMCHTHPOBaHHEIX KPyTONasaloujux TpemHH, OOpasyxA Tena 
INTOKBCPKOBO-FHESHOBOH (POpMbI, BbITAHYTbIe B CeBepo-3anaqHOM HalipaBeHUH. 

Ha yuacrkax Jlonon-Mogou u Xacyptpili Ha KonTaKTe TpaHHTOB C MpaMo- 
PH30BaHHBIMH M3BeCTHAKAMM MO NepBbIM Pa3BUBalOTCA TpeliseHu3sHPOBaHHble 
HOPOAbl, MO BTOPbIM — IMPOKCeH-CKaNOHTOBbIe pasHocTu (puc. | 6) 
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Bo scex cayuaax rpelisenusalua, cKanounTu3alua 1 CKapHHpoBaHhe mpo- 
MCXOAMJIM MO TOHKHM KpyTonajlaioulMM TpenHaM. 

lpeiisenusupoBanuble MOposb cocrost u3 mepBuyHoro KBaplla, OCTATKOB. 
MUKPOKJIMHa, PexKe IvlarvokKs1a3a; 10 TOMY HW APyroMy pasBUBaIOTCA HOBOOOpa- 
SOBaHUA CepHilnTa, smMfoTa. Kpome Toro, IpUCyTCTBYWT MeIKO3ePHUCTHIe BKJIIO- 
YeHHA KapOonaTa. Ouenb pexKo HaGwloqalorca ocTaTKH 6uoTuTa, noceqHuli 
YacTO, B CBOIO OYepeylb, 3aMemjaeTcA xOpHToM. TlosBasiotca tbtoopuT, anarTur, 
rypMauH, muput. Ilpu Janbuelimeli rpelsenusallun npoucxoxuT ucuesHose- 
HHe XJIOPUTa, SMMAOTAa, KasIbUMTa, CepulluT CerperupyeTcCH B MYCKOBHT, yBe- 
MMUMBaeCTCA COfeprKanune KBaplla. M3 pyAHbIx HaGsmOMaloTca: MOHOeHUT, H- 
PUT, ccbanepuT. Tlopoxa mpuoOperaer oOuK TUNMUHBIX rpeliseHoB. 

ITupokceu-ckanouiuToBad nopofsa cBerso-3eneHoro, 3eeHOBaTOrO IBeTA, 
IIOTHAA, COCTOHT M3 CKanomHTa (MHWWHOHHT) Ha 60—70%, auoncuya Ha 10— 
20%. AnaTuT, BOwaCTOHUT, PpaHaT-rpoccysAp, KabUuuT, MApUT MmpucyTcrBy- 
OT B NOAYMHEHHbIX KOJIMYeCTBAX, pacnoylaraicb B CKamomuTe. CkanomuT o6- 
Ja3yeT IWeCTOBaTble 3epHa Pa3sMepoM oT 0,2 205MM, HaxoyAuMeca BO B3a- 
IMHOM lipopactanun. IloKa3aTemb npenomienua N= 1,576, Ne= 1,551. 

Yacio ckanouuT pa3BMBaeTCA B MpaMOPH30BaHHbIX U3SBECTHAKAX. Sylecb OH 
OpasyeT eMHMUHbIe 3epHa C HEPOBHbIMH KpasAmu, pa3smepom 0,2—0,3 mm, 
<oTOpble pacnoslaraiorcaA MexKy 38epHaMM KaJIbllLuTa, 3aMeLad NoOcMeLHHe OT 
repudepuu K WexTpy. Mxorga B MpaMOpvi30BaHHbIX U3BeECTHAKAX HaGlOMaloTCA 
AAJIOMOLMHbIe 2%HIKH (2—5 MM) Cc 3a3YOPeHHbIMM 3aIbOaHaMu, COCTOAMIMe U3 
KanowuTa. 

I]mpoxceH-rpaHaToBble CKapHbI IWMpOKO pacmpocTpaHeHb! Ha OMMCbIBAeMbIX 
be YuacTKax. OOpasylorcA MO MpaMOPH30BaHHbIM H3BeECTHAKAM HM MUPOKCeH- 
KalOJIMTOBbIM TOpOaM, pacnowlaraioTca OTe bHbIMM NauKAMH MOLLHOCIbIO OT 
0 70 60M, cormacHo Cc NHPOKCeH-CKaNOJUTOBbIMH NOposaMH — Kak Ha KOHTAaKTe 
TpaHutTaMu, Tak HW Ha HeKOTOpoM yjasieHuH. Ilo BHelIHeMy BUHAY CKapHbI mped- 
TABJIAIOT COOOH MJIOTHYIO, CJIMBHYIO NOpoyy, CO2*KeHHYIO NPeCHMyLLeCTBeHHO 
PaHaTOM-aHApaluTOM, MOKa3saTeib MpeOMeHUuA KOTOporoO 1,850, yy. Bec 3,79, 
MpoKceHom-refeHOeprutom c c: Ng= 45—47°, 2V = 62°. B nogqunHeHHbIx 
OJIMYeCTBAX MIPHCYTCTBYIOT PporoBad OOMAaHKa, 9MUAOT, XJIOPHT, KBapll, CKa- 
OMT, KaJIbUWT, ccbeH, alaTHT, NHPHT, MOsHOeHHT. 

CkapHbI CoepKaT MaJIOMOMLHble MpOCION UJI JIMH3OBHJHbIe Tela MHPOKCeH- 
KanOJIMTOBbIX MOPO, MHOra MpaMOpH30BaHHbIX H3BECTHAKOB. 

O6pa3oBaHHe BbIINeyKa3aHHbIX KOHTAaKTOBO-HHMIbTpalMoHNbIx (*) Mera- 
OMaTHYeCKHX NOPOA HavaJiOcb C BO3eHCTBUA Ta3OBbIX HW HaCbILeHHbIX TasaMu 
acTBOpoB, OoraTbIx JI€ETYYHMH KOMMOHCHTaMH, KOTOPbIe MPOHHKa/IM MO 30HaM 
poOeHua. 

Jletyuue SO3, COs, Cl, F, Koroppie npucyTcTBy!oT KaK B MMpOKCeH-cKalo- 
MTOBbIX Moposax, Tak MH B rpeligzeHH3HpoBaHHbIX NOpowax, cnocoOcTBoBaJIH, 
O-BUMMOMY, IIpHBHOCY HeKoToporo KounyectBa Fe, Al, Mg B Buse XOpHCTbIx 
(PTOPHCTHIX COeEMMHEHHH. STO XOpOWIO NoOATBep*KaercA HaJIMYHeEM TaKHX MH- 
epayIOB, KaK amaTuT, (biroopuT, cKanomutT. Kpome Toro, MpHBHOC wleTyYHX 
IOcOOcTBOBaJI MUrpalluu HM MepepacmpesesieHHIO KOMMOHEHTOB B TpaHuTax U 
PaMOpH30BaHHbIX M3BecTHAKaX. Ilenoun (K;O uactuyHo, Na,O mosnoctbi) 
Si BbIHOCHIMCb H3 TpaHHTOB M OCaxKaucb Mpu usObITKe Ca B MpaMOpH3o- 
1HHBIX Hu3sBecTHAKaX. Si u Al mepeHocaTcaA B MPaMOPHSOBaHHble M3BeCTHAKH, 
ITecHAS Ca, KOTOPbIli OTCYTCTBYeT B rpeli3eHax. Tem Oovlee, NpH BCTYNVIeHHH 

KapOoHaTHy!O cCpey MPH KOHTAKTOBO-HH@MIbTPalMOHHOM Mpolecce akTHB- 
xcTh Al sBospacraer (*). 

O6Opa3oBaHve MMPOKCeH-rpaHaTOBbIX CKapHOB HM Tpel3eHoB MpofomKaerca 
THAPOTePpMaJIbHbIX YCJIOBHAX; BbIAeIAIOTCA CKaPHOBble MHHePasbl, HO Apyroro 
Tapa. Hanpumep, MecTto rpoccyispa 3aHHMaeT aHApaduT, BMecTo AMoncHya 
wlenmetcs reqeHOeprur. YseemuunBaeTca cofepxanuve Bob. Hadstogaercsa 
feubuueHue Na, Al B rpeli3eHax HM YyBeIMYeHHe 9THX KOMMOHEHTOB B CKap- 
cs. 

Hexoroppie uccmefopatemu (',”,°,°) yrBepxkqaioT, TO rpelseHnsaluAa 
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rpaHHTOB MHOrfa compoBoxsaerca OOpasoBaHHeM CKaPHOB MO BMELIarOUIHI 
KapOoHaTHbIM MoposlaM. | 

V3 paccMoTpeHHbIX HaMH MpHMepoB Tak>Ke HaMeuaeTCA oOlpewemenHaAd re 
HeTHYeCKad CBASb Me@XKAY MHHIbTPaLMOHHBIMA TpeH3eCHH3HPOBaHHbIMH NOpo 
yaMv U4 rpeiseHamu, Cc OHO CTOPOHBI, HW MMPOKCeH-CKaNO/MTOBbIMM NopoyaMu I 
cKapHaMH, Cc Jpyroi. 

Bes oOcTaHOBKa YKa3bIBaeT Ha HeOAHOKPaTHOe MOCTYMIeHHe Ta3s0BO-KU 
KHX PaCTBOPOB, H3OpaBLUIMX JIA CBOerO MPOHHKHOBeHHA OCAaOJIeEHHbIe SOHbh 
KOTOPbl€ HEOJHOKPaTHO NOJHOBJAJIHCb, YCIOXRKHAA CTPOCHHE Me€TACOMATHYECKH? 
30H. 

Bompoc o mocuiefoBaTesIbHOCTH OOpa3s0BaHHA MAPOKCeH-CKaNOJIMTOBbIX M0: 
pol, rpeli3eHoB, CKapHoB MH Oomee HH3KOTeMNepaTYPHbIX OOPas0BaHHH BOKPpy! 
KHUMMepHHCKHX TpaHUTOB UMeeT OosbuIOe 3HAYeHHE JIA MOHHMAHHA FeHesHce 
MOJIMOeCHOBOFO OPyeHeHHA B CKapHax UM rpeli3eHax Sanayuoro SaOalkabal 


VUuctutyT reomnorun Toctynuio 
BoctouHo-Cu6upcKoro dbuuana Akaqemun waykK CCCP 19 V 1958 %} 


UMTHPOBAHHAA JIMTEPATYPA 


1X. M. AO6n2yaaaes, Teonorua weenuToHOcHHx ckapHos CpezHelt Asuu, 1947 
2 Vs. ®. Tp uropses, Boar. MOMN, org. reon., 28, 1 (1953). 3 .C. Kopxun 
cK HH, Tp. Mucr. reom. nayK, 68, cep. pyaH. Mectopoxy., Ne 10 (1948). 4 0.C. Kop xu Hi 
CKuUfi, OcHoBHble mpoOjeMbl B YYe€HHH O MarMaTOreHHbIX PyHHbIX MeCTOPOrKAeHHAX, 1953 
Cae Kop XuHCK HG, Teoxumua, B. 7 (1956). ° II. M. X peuos, JAH, 115, N 
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4loxaann Akagemuu nwayr CCCP 
. 1958. Tom 122, Ne 4 


MHHEPAJIOIH A 


MW. C. EJIMUMH 


O NJIACTHYECKOH JE®OPMALIMM KBAPIMTA 
(ITpedcmaeaeno akademuxom JI. C. Kopocuncxum 21 V 1958) 


CyulecTByeT HeCKOJIbKO FunNotes, OObACHAIONINX BOSHUKHOBeHMe OnTHYeCKOL 
OPHeHTHPOBKH B KBapile. Bce OHM HCXOAAT U3 MpeNoNOReHusA O TOM, YTO NO- 
ABIAIOULAACA B KBaple OPHeEHTHPOBKa — CyIeNCTBHe BO3TeHCTBHA TEKTOHHKH. 
Oyuako mp oOOmHOCTH MpMuMHbI TpakTOBKa MeXaHH3Ma BO3HUKHOBeHHA OpH- 
CHTHPOBKH B KarKOH U3 HUX CyueCTBeHHO pa3muuHa. HanOobuinMm pacnpoctpa- 
HeEHHeM MOb3yIOTCA Ba THMa PMNOTes — Tak Ha3bIBaeMble THNOTeSbI Apobse- 
HHA HW PHMOTe3bl TpaHCALMH. 

Punoresbl (poOmeHHA Ob BLILBUHYTHI BHauame SaHsepom ('), BNOCTeACTBHH 
paspaOoTaHbl, Ha OCHOBe 9KCNepuMeHToB, Tpurrcom u Besom (2), JonomHeHbI 
@epHOepHom (*) u Ap. B ocHoBe rumores sToro posa MexKUT MpescTaBsenue oO 
TOM, 4TO 3epHa KBaplla B TEKTOHHTaX CHCTeMaTHYeCcKH ApobaTca. B pesybTaTe 
ApoOsenud OOpasyiorca HriooOpasuble OOJIOMKU, UMeIOULNe OMpeseeHHbIe KpH- 


Puc. 1. XapaxTep Nepexola oT MawoxeopMupoBaHHoro cpeHe- 
3ePpHHCTOrO KBapUHTa K 30He «HHTeHCHBHOTO TeYeHHA» KBapILHTO- 
Boro MaTepHaga (cmpapa). Wand Ne 477. 6 x. Hukomu + 


cTamulorpaduueckve OrpaHHueHHA, MpHueM yAWIMHeHMe STUX OOOMKOB OObIIHO 
copnajlaet ¢ KpucTamorpadpuyeckuMu ocamn. B xojle pasBuTHA TEKTOHMYECKOrO 
mpouecca Takve «HTbly NOBOPAYMBAIOTCA B MOMOXKEHHE, OTBEYAIOLCe MOCKO- 
CTAM CKaJIbIBaHHA (OCH «HTVI> JORKATCA MO HallpaBJIeHHIO ABYXKEHHA, T. e. Ma- 
paJlebHO CTpyKTypHoH ocu a). Tlocnemzyrouad MepeKpuctadMsalluA «CTHpaeT» 
BCe BUMMbIe MpHsHaku AecsopMallHu (BCe MPH3HaKUM MTVIOBHAHHIX cbopM), HM Ha 
MIPOHCXOAMBLIMH Mpolecc YKaSbIBaeT TOJIbKO YeTKaA ONTHYCCKaA OPHeHTHPOB- 
Ka 3epeH KBaplla. : 

Bombuioe mpu3sHanve cpeqM ucceqoBaTeeH Hallo OObACHeEHHE BOSHHK 
HOBCHUA OPHEHTHPOBKH KBaplla MyTeM TpahcsAuMn. Ota TOUKa 3peHHA BrepBbIe 
BbICKa3blBalacb SaHsepom (!), paspaOaTbiBaacb Lmugrom (*) u ap. K coxkaue- 
HUIO, JO HACTOAULerO BPeMEHH FHMOTESbI, OODACHAIONIME OPHEHTUPOBKy KBaplla, 
He MOATBep2KMeHbI LaHHbIMH 2KCNePHMeHTOB HM HaXOAAT MaJlO NOATBeEpAMeHHH 
CO CTOPOHbI CTPYKTYPHO-KpucTaorpapuyeckoro avasnsa. 

Bnecte c TeM, MMelolHecs B HacTOAUee BPeMA TeoOrMyecKHe JaHHbIe Mo- 
3BOJIAIOT B KAKOM-TO Mepe MOJOHTH K BbIACHeHHIO IIpollecca BOSHAKHOBeHHA OM- 
TuueCKOH OPpHeHTHpoBKH B KBaplle. IlpH usyyeHHH KBapleBO-AMOMCHAOBbIX M0- 
pox, lOro-3anaquoro IIpuOaiikaipa, MpelcTaBJAIOUAX cobol OyquHUpoBaHHble 
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M€PBHYHOCJIONCTbIe KBaPIHTOBO-MpaMopHble Tou (°), B KBapIWMTOBbIX Mpo- 
mlacTKaX HaMH OblWIM BCTpeyeHb!I (B ABYX OOpasilax) 30HbI «HHTCHCHBHOM Mla- 
CTHYHOCTH». ITH 30HbI, MOLI- 
HocTbIO OKOIO =10—I15 mM, 
BbIJeAJUCb Ha (oHe OObIY- 


TEMHbIM IBeTOM, OTCYTCTBH- 
eM OObBIUHOH WIA KBaplutTa 
3e€PHHCTOCTH MH pesKoH yAwu- 
HEHHOCTbIO OeJIbIX 3epeH 
uoncujla. 

Ilepexog or Hexecbopmnu- 
POBaHHOPo KBapUHTa K KBap- 
WHTY 30Hbl «KHHTCHCHBHOFO: 


WaeTCH MO MUKPOCKOTIOM. 


peKpbiBaeT BCe 3O0HbI — OT 
OObINHOrO KpyNHO3epHHCTOrO. 


ONTHYeCKH (BU3YaJIbHO) He 


Puc. 2. XapaxTep OyquHHpoBaHus TacTHUHO TecbopMu- 
pylouluMcsx KBapuutom (Ke) 3epen quoncuga (Ju). Wand OpueHTHpoBanHoro (puc. 1, 
NTT IOS) Pikonihcs Jiepad “uacTb) JO KBaplluta, 


o6slalaloulero +COBeplleHHO 


ONTHYeECKOH OPHeEHTHPOBKOH | 


(BHXJHO MO OMHOBpeMeHHOMY yracaHHIO MpaBo YacTH Ha puc. |). CyuiHocTD. 
yka3aHHOro Mepexojla 3aksiouaeTca B CleAyrouleM. B kBapunTe, XapakTepusy1o- 
mweMcA rpanoOsacToBOl CTpyKTypoli (c pasMepoM 3epeH 6—8 MM), NOABAIOTCA 
OTJeIbHbIe JlaluaTble 3epHa C pe3- 
KHUMH 3a3yYOpeCHHbIMH B3aHMOMPOHH- 
KalollMMH KpaiMu UM C HOBOOOpa3so- 
BaHHeM M@JIKO3€PHHCTOrO KBapla MO 
CTbIkKaM 3epeH. Byim2Ke K 30HE «HH- 
TeHCHBHOFO TeYeHHA» MOABJIAIOTCA 
BbITAHYTbIe 3epHa KBaplla. BowHu- 
cToe yracaHue, OTMeuaeMoe B «JalI- 
WaTbIX» 3ePHaX, BbIParKeHO 3]eCb Oo- 
mee pe3ko. BbITAHYTOCTb 3e€peH B 06- 
mleM CulyYae OMMHAKOBa MO HallpasB- 
JICHHIO, HO pa3vIM4uHa MO HHTeCHCHB- 
HocTH. Mexyy yAJIMHeHHbIMH 3epHa- 
MH KBaplla OTMeUaIOTCA 3OHbI C ele 
Ooslee Pe3KO YVIMHCHHbIMH 3epHaMy, 
MpuyeM STH 06a THMAa 3epeH OFHOAIOT pyc. 3. Xapaxtep qehopmamma xKnapuuta (Ke) 
Ooee «KECTKHE» sepHa KaJIbUMTa WM zB 30He «uHTeHCHBHOTO TeyeHuay (Ju — Juon- 
wMoncuya. cug). Ulnudb Ne 477. 90 X . Huxoau + 
IIpu 6onee oTueTMBO MpOABJICH- 
HOH fedpopMallunH KBapluTa 3epHa 
WMONCH)a U KaJibILuTa, 3aKJIIOUeCHHbIe B HEM, MOJBepratoTcHA OYTHHUpOBaHHl0, UTO 
OTUeTIHBO BHJHO Ha puc. 2. Ha cuumKe BUCH UM XapakTep JabHelueH Mepop- 
MallHv 3epeH KBaplla, BbIPaxKalouiMiica B NMOABJICHHM PxAa CyOnapae/bHbIX «30H 
CKOJIb2KCHUA», OPHCHTHPOBAHHIX B HalPaBJICHHUN «TeYeHHA» KBapleBoro MaTepH- 
ala, a TaK2Ke B OTWIHYPOBaHWA OT YWIMHCHHbIX 3epeH pAa TOHKUX KBapleBbIx 
«eHT». B 30He «HHTeCHCMBHOFO TeYCHHA» NMOMOOHHIe JICHTbI KBaplla CTaHOBATCA 
eile Ooulee TOHKHMH, MPHYeM COOTHOWICHHe VIMHbI MW WMPMHbI B HUX WOCTUTaer 
BeIHUMHBI | : 30—1 : 60 (np TommMHe 3epHa KBaplla AO COTHIX MOeH MMJIVIU- 
MetTpa). B pBbITAHYTHIX 3epHaX KBaplla ycTaHaBlMBaeTcA cmaOad AByOCHOCTb 
2V = 1—3° (3samepeno no metoguxke B. II. Ierposa (°)), mpuyem usMeHennit 
BeIMUHHbI 2 V OT HHTCHCHBHOCTH «TeEYeHHA» He YCTAHOBJICHO. 
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HOrO Ceporo KBapUhTa 6omee 


TeuYeHHA» XOPOWIO HaOJIIO- | 


Boubuolk wind (Ne 477) me- | 


HeckoubKo okpyruble 3epHa Kambuuta 1 AMoncuya (MMeroulMe B paHHeli 
cTaquu epopmauuu Auametp 0,1—1,0 mm) nocae OyMMHNpoBaHua (puc. 2) B 
SOHC “HHTCHCHBHOFO TeYeHHA» HMeIOT pa3Mep He Oosee 0,02—0,1 mm u TIpHoo- 
peTaioT JIMH3OBUAHYyI0 cbopMy. JIMH30BuAHbIe 3epHa KaNbUUTa H LosoMUTa OpH- 
CHTHPOBaHbI JIMHHBIMH OCAMH B HallpaBseHHM «TeyeHUA» KBaplleBoro MaTe- 
puasa (puc. 3). 

€TPOCTPYKTYPHBIM AHAIM3 PasMUHbIX 30H 9TOTO WHba (puc. 4) noKasau, 


4TO C YBeJIMYEHHEM HHTCHCHBHOCTH «TeYeHH A» KBapleBOro MaTepHaula BO3PacTaeT 
cTemeHb OnTH4eCcKOH OpHeH- 


THPOBKM KBaplla, ocTurad 
CBOerO COBEPLICHCTBAa B BUe 
yeTKO BbIpaxKeHHoro S-TeK- 
TOHHTAa B 30HE «MHTCHCHB- 
HOrO TeveHHA». 

B muaocKoctu, mepmen- 
AMKYAAPHOH pa306paHHon, 
B wWwIMdax HaOlOjaeTcs aHa- 
JIOrH4HaA KapTHHa pa3sBuTHA 
30HbI «HHTCHCHBHOFO Te4e- 
HHA», UTO MOATBepxKaeTca 
HW M€TPOCTPYKTYPHBIM uccne- 4 (5) 
JOBaHveM (MarpaMMbl ONTH- 
4YeCKOH OPHCHTHPOBKH KBap- 


a 


Puc. 4. XapaktTep omTuueckoli opHeHTHpoBkH s3epeH 
KBaplla B Masloqe(OpMHpoBaHHOM kpapuutTe (A) u B 30He 


Ia Pa3JIMUHbIX 30H JaJIM KAP-  «nuTexcuBHoro TeyeHus» (5). (Momox*enne nuocKoctu S 
THHY THMa PHC. 4). MoKa3aHO yCJIOBHO, HOo ee HakKJIOH He 3aMepauca). Lau 
Murxpockonnueckoe u3y- Ne 477 


ueHHe UWMPOB NoKa3avio, 
4YTO pa3s0OpaHHbI mpollecc useT Oe3 Pa3pbIBa CMIOWIHOCTH MOpO/Bl. | 

M3 cka3aHHOrO MOXKHO ClesaTb CIELYIOULHe BbIBOIBI: 

1. Ilockombky pa306paHHoe «TeyeHHe» KBaPUNTa ABJIAeCTCA OJHUM U3 3U1e- 
MeHTOB OyMHaxka, XapakTepH3ylouleroca OObeMHOH ectbopMallueH TopHbIx m0- 
pO, TO ero, BEPOATHO, MOXKHO CUHTATb NPOABJeHHeM edopMallMH yKa3aHHO- 
ro Tuna. 

2. TlechopMattua nmpoucxogusa Oe3 pa3spbiIBa CIJIOLWIHOCTH, €€ MOXKHO Hasbl- 
BaTb IlvlaCTHueCKOH. 

3. Ilnactuyeckan edopMaluA KBapllMTa MpoABIAeTCA B H3MeHeEHHH op- 
MBI, YMe€HbIIeCHHH Pa3MepoB 3epeH KBaplla, CJlaralouleroO KBaplMT, Mp OHO- 
BPe€MeHHOM H3MeHeEHHH XapakTepa MX ONTHYeECKOH OPHeHTHpoBKH. C yBeHye- 
HH€M HHTeHCHBHOCTH JletopMallHH y3sop AMarpaMM ympoumjaeTca, CTaHOBHTCA 
Ooulee COBEPUICHHDIM (T. €. 10 COBepLIeHCTBY y30pa HarpaMM MO2KHO CyHTb 06 
HHTeCHCHBHOCTH ITpOMCXOAMBLUIeH ecbopMalun). 

4, Ha ocHoBe M3s10X%KeCHHbIX (PAKTOB MOMKHO CUMTATb YCTAHOBJICHHBIM, YTO H3- 
MeHeHHe OMTHYeCKOH OPHEHTHPOBKH KBaplla B KBapUMTe MPOHCXOAUT B Pe3yJIb- 
Tate jedopMaiun (4TO emule pas NOATBepxaeT OOulepactipocTpaHeHHoe MHe- 
HHe M0 3TOMY BOoNpocy). 

5. Ucxogqa u3 MpvBeeHHbIX aHHbIX M€XaHH3M BOSHHKHOBeHHA OPHeHTH- 
POBKH KBaplla MOXHO CUMTATb CeLCTBUeCM TpaHCAUMM (MOCKOJbKy Mpollecc 
uler 6e3 paspbipa cmuoWHocTH Mopogp). IlocneqHee nogxTBepxaeT OO.IbUTyIO 
IIPHeMJIEMOCTb «ruMOTes TpaHCAMMM» KaK PHNOTe3, OTParKalOuldX MeXaHH3M 
MpOHCXOAMBUIero Mpollecca MepeOPHeHTHPOBKH KBaplla, KaK THNOTes, OTPa- 
2K alOulUX CYTb pasoOpanHoro mpuMepa NwacTHyecKoH AesopMalnu KBaplluta. 

VWuctutyT reosiorwH pyHbIX MecTOpoxk jenni, Tlocrynusio0 

Tletporpaduu, MHHepavlorHH M TeOXHMHH , 21 V 1958 


IWMTHPOBAHHAA JIMTEPATYPA 
1B. Sander, Gefiigekunde der Gesteine, Wien, 1930. *D.Griggs,J.F.Bell, 
Geol. Soc. Am. Bull., 49, Ne 11, 1723 (1938). *®H.W. Fairbairn, Am. Mineral., 24, 
N? 6, 351 (1939). 4 W. Schmidt, Fortschr. Mineral., Krist., Petrogr., 11, 29 (1927). 
*U. Cc. Leauunn, JAH, 120, 5, 1114 (1958) °7.C.Beaaunkun, B. Il. Mer 
p ox, Kpuctansoontuka, M., 1951. 
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Aoraagn Akagqemun nayr CCCP 
1958. Tom 122, Ne 4 


ITAJIEOHTO/JIOFH ff 


B. Il. BOIANMMHPOBHY 


O HAXOAKE OCTATKOB NEOCALAMITES C COXPAHHBIUIMMUCA 
CTPOBHJIAMH 


(ITpedcmaeaeno axademuxom B. H. Cyxaeesim 21 V 1958) 


B Tpwacopblx M IOPCKHX OTMOMKeHUAX WIMPOKO pacmpocTpaHeHbl OCTaTKH 
IICHUCTOCTEOeIbHbIX, OTHOCHMBIX K poy Neocalamites. Onn npezctapnexbl 
)OJIMCTBEHHBIMH NOOeraMv, XapaKTePHbIMM OTMeYaTKaMH CTeHOK M CylelKaMH 
3HYTPeCHHeEH MOOCTH cTeOseH. OHako CHCTeMaTH4eCKOe NOOKEHHE STHX [peB- 
iMX paCTeHHH B Mpesenax Tuna Arthropsida no HacTosmero BpeMeHH OCcTaBa- 
10Cb COBEPUICHHO HeEACHbIM, TaK KaK HX PeMpOAYKTHBHbIe OpraHbl HUKOTa ee 
fe ObIIH HaXOJMMbl COBMECTHO C OGJIMCTBEHHBIMM MOOeraMH. 

B 1957 r. B. JI. Bosxopa m106e3Ho nepefaia aBTopy AWA W3yYeHHA KosWIeK- 
(M10 PaCTHTeMbHbIX OCTATKOB W3 BePXHETPHAaCOBbIX OTMO%KeHHH UensOnHCKOrO 
NypoyroubHoro OacceliHa. Cpequ u3y4eHHbIX MaTepHasiOB Obl OOHAPy2KeH OC- 
aTOK TOHKOH BeTBH HeOKaJlaMuTa C JBYMA COXPaHMBINMMMCA MYTOBKaMH JIH- 
TbeB H ABYMA CTPOOW/aMU Ha JWIMHHBIX H TOHKUX CTPOOHJIOHOCHAaX («HOXKKAaX?). 
 Hyoxe npupogntcs.onucanne 3TOrO pacTeHHuA, OMpesemAemoro HaMH Kak Neo- 


alamites aff. carrerei (Zeill.) Halle. 


Neocalamites aff. carrerei (Zeill.) Halle 


OnucaHuve MaTepuaaa. OctaToK OOmHCTBeEHHHOH BeTBH Upel- 
TaBJICH OTMeYaTKaMH ee MPOTHBOMOJIOXKHbIX CTOPOH. YuacTOK BeTBH, WIMPHHOIO 
,0 MM, pa3JleeH Ha TPH CPpaBHUTeNbHO JVIMHHbIX Me@%KJOY3JIHMA, U3 KOTOPbIX 
pemuee, AuuHoro 17 MM, coxpaHuuocb momHocTbtW. Kaxyoe Mexkoy3une 3aMeTHO 
aclUMpeHO B CBOelt BepxXHeli Nofy3m0BoH uacTH. Ha ormeyaTKax ueTKO BbIpa- 
<CHbI MPOOJIbHbIe peOpa — B KONMUeCTBE YeTHIPeX Ha KaxKJOM MeXOY3/HH. 
Opa MaJlO BbICTYNalollve, MIOcKHe, TiaKWe MW, KaK lipaBHl0, MpOTHBOTO- 
TaBJICHHbIe B COCeAHUX MexKOy3IUAX. OKOHYAHHA peOep paclIHpeHb! HU YTOVJI- 
leHbI. BoposakKu, pa3femstoue peOpa, HeriyOokve MW Yy3KHe, 3amO/IHeHHbIe 
TVIMCTbIM BeleCTBOM. PacimupeHue ocTaTKoB cTeOsleH B OONACTH y3ula CKOpee 
cero HajJlO CBA3bIBaTb C TeM, YTO Y3JIbI ObWIH YKpelvIeHbl AuapparMaMu. 

B Tex MecTax y3JIOB, Tle JIMCTbA OKa3aJIMCb OOOPBaHHbIMM, OTYeTIMBO Ha- 
miolaioTcd Ha OKOHYaHMAX Oopo3fOK MUKpockonMyecKHe OKpyruible pyOunKH, 
AXOJALIHECH Ha OJHOM YpOBHe C OCHOBAHHAMH COXPaHHBIIMXCA sMcTbeB. Her 
OMHEHHA, YTO KaxKJbIM H3 THX PYOUMKOB COOTBETCTBYeT MECTY BbIxXOJa cocy- 
AcToro NyuKa, BCTyNaBuero B AuCT (muCTOBOL cieq). M3 atoro cilegyer, 4TO 
3KHe OOpo3AKU MpekcTaBsAloT coOO!O OTMeYaTKM COCYAMCTLIX MY4YKOB apTpo- 
reJIbl, IPOABHBIHXCA B PesybTaTe YaCTHYHON WeKopTuKalluu cTeomA. 

Ojuy “3 ny4KoB (Gopo3f0K) HH2KHEFO MEXLOY3INA B OOACTH y3ula pasBeT- 
MAeCTCA Ha [Ba 1yaKa. TakuM oOOpasoM, y MaHHOrO pacTeHHA HeKOTOPaA YacTb 
CYAMCTHIX MYYKOB CMelalacb B CME%KHBIX MexkOy3IMAX. COOTBeTCTBEHHO 
rOMy YepeOBaacb WM YaCTb JIMCTbeB ABYX COCeJHHX MYTOBOK. 

Kak W3BeCTHO, 9Ta OCOOCHHOCTh B IIPHMCHCHHM K COCYAMCTbIM Ny4uKaM, a 
6 K JIMCTbAM, HEOMHOKPAaTHO OTMeYaaCb MPH ONMCaHHM OCTATKOB Cree pas- 


AUHbIX HeOKAJIAMHTOB. 
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UncnoO JUCTbeB B MYTOBKAaX OMMCbIBaeMOro MOOera COOTBETCTBOBAIO YHCJ) 
TIPOBOAAULHX MYYKOB B HMKepaCciOO7KCHHOM Me7KAOY3JIM (BoceMb B HM KHe;k 
myToske). JIMcTbxA AHHeHHbIe, C KOPOTKOH IpHOCTpeHHOH BepxYLIKOH, CBOOO] 
ble JO OCHOBAHUA, WvIMHOIO Jo 35 MM mpu mupHHe fo 0,75 mm. Cpequunas 
*KUKa MpelcraBsleHa Ha OTMeYaTKaX Y3KOH, HO JOBOJIbHO riyOoKoH Oopo3y 
Koil ¢C mouTH miocKHM AHumeM. IloBepxHOCTb JIMCTOBOH MJlaCTHHKH  HECCl 
cila60 BbIpaxKeHHble TOHKHE M FYCTHIe IIPAMbIC MOPILMHKH, MepmeHAMK ys pHBIE 


K KHJIKE. 


Puce. 1. OrmeyaTKu yyacTKoB ZByx Puc. 2. Ormeuatok 

cnopotuTos (OMH H3 HHX cMopo- TpOTHBONOVOx*K HOU 

HOCHbIM) H H30MpoBaHHoro CTpo- CTOPOHBI yuacTKa 

Ova B MoMepewHOM u3s10Me cnopoHocHoro = CIIo- 
poduta 


CrpoOnbl OMHOUHIC, B BAe KOMMAKTHOH WIMUIKH OBaJIbHOrO O¥epTaHHs’ 
CrpoOHJOHOCIbI pacnOJIOx*KeHbI B Ma3yXaX JIMCTbEB; OHH TlaKHe, HEYJIeCHHCTHIC 
TOHKHE, WIHpHHor MeHee 0,4 MM HW JWIMHOIO Y HH2KHEFO CTpOOHIa 7 MM, Y BepxX 
Hero 9 mM. HwxHuk crpoOus uMeeT B WIMHY 7 HB WHpHHy 4 MM, BepXHHi CTpC! 
OWI COOTBeTCTBeHHO 9 H 5 MM. 

OueHb BaxkHbIe JAHHbIC O CTPOCHHH CTPOOHJOB WaeT OCTATOK YaCTH H3OVIEi 
pOBaHHOrO CTpoOnla, OTNeYaTaBUIHCA PANOM C ONuCbIBaeMbIM MOG6erom. Hy 
STOMOCTATKECTPOOH HaGIOAAaeTCsH B MOMeEPeCUHOM U3JIOME, YTO aeT BOSMOXKHOCT, 
paccMoTpetb B fo LeHTpe Kpyrslylo OCb (uameTpom 0,4 MM) u palHadbHO OT 
XOAAMHE OT H€€ BOCeMb MeIbTaTHIX CNOpodpuI0B. HoxKU CNOPOUIVOB, AVI 
HOIO JO | MM, y3KOK/JIMHOBUHbIC, MOCTeEMeHHO pacHIHpAIOMWMeCA OT OCHOBaAHH 
K B€PXYHIKe; NOCIeIHAA HMeeT B CCUCHHM BU HeEWIMpOKOTO CermeHTa. OcTaTK 
cnopaHrueB He CoxpaHHucb. Ilo-BuyquMomy, OHM pacnoslaraJIMcb Ha BHYTpe 
He€H CTOPOHE WMTKOOOPa3sHO paCUIMPeHHBIX BepXYyWIeK CNOpPOdHJVIOB. 

Ha orneyatTKax, MpHKpemIeHHbIX K nOOery CTpOOHOB, LLYTKU CHOpodu 
JIOB MOJIHOCTbIO HE COXPpaHHJIHCb, H NOITOMY HHYEFO HEIb3A CKa3aTb OO UX O4e 
TaHHAX H pasMepax. SICHO JIMMIb, YTO CHOpoduALI YepeMOBaIUCch B CMeX 
HbIX MYTOBKaX, a HX WHTKM COMpHKacauch KpaiMH —TaK xe, KaK y Bepx 
IeYHbIX CTPOOHJIOB NpescraBuTeleh Equisetaceae. 

Cpapuenne. [lo o6mum mopdosormueckuM pu3HakaM OMMCaHHBl 
ocTaTok moOera OOHapyxXUBaeT HaHOoOsbee CXOACTBO C OCTATKAMH WICHHCT 
CTeOCIbHBIX, KOTOPbIe IPHHATO OTHOCUTS K BULY Neocalamites carrerei (Zeil] 
Halle. Baecre c rem on O6naqaeT xapakTepHo OcoGeHHOCTHIO, OTMMUAIOULel er 
OT STHX OCTATKOB, a HMCHHO: JIMCTOBaA TWaCTHHKa JaHHOH (popMbl Hece 
cma6yio nonepeunyio MOPULHHUCTOCTb. 
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| Hesxcuo, umeer mu 97a ocoOeHHOCTD 3HayeHHe cucTemaTuYyecKoro IIpH3Haka, 
PIOJIHE BOSMOXHO, YTO MONe€peyHad MOPUIMHHCTOCTh JIMCTbEB OTParxKaeT OCOOEIE 
*MOBUA CYICCTBOBAHHA YeNAOMHCKON cbopMpr. 

YkasaHHoe pasiMune He NOsBONAeT Ge3x0roBOpOUHO CPpaBHUBaTb aHHy10 
2pmy ¢ N. carrerei. Bosmoxxuo, Obii0 Obl MpaBHbHeEe YcTaHOBUTb Ha Heli 
DBbIH BU, OHAKO HaM 9TO KaKeTCA NpexXJeBPeMeHHBIM JO Tex Op, NOKa OT- 
SHCHHbIM MpW3HaK He OyeT MpoBepen Ha GoulbiueM MaTepuase. Tlostomy o60- 
layaem sty dbopmy Kak Neocalamites aff. carrerei (Zeill.) Halle. 

MecTonaxoxeune. UYensOunckuii Oacceitn, Konopaosckuii yua- 
‘OK, CKB. 2719, ray6. 108,30 m neppas I yrnenocuas cBuTa. 

Bospacrt. Keinep. 

OOmue samMeyuauua. Orkppirve u u3yyeHne cTpoOu0B y ofHOli 
3 opm Neocalamites no3sBomaer BEICKa3aTb HeKOTOpBIe cooOpaxkeHuaA O BO3- 
DKHDIX TEHETHYCCKUX CBASAX STOO pola Cc ApyruMu rpynnamu ywrenucrocte- 
2JIbHbIX 

Hs3pecTHo, TO B MO3MHeM Maseo30e, KaK 3TO HeJaBHO noKa3an T. II. Paq- 
sHKO (?), B Espasuu CyulecTBOBaIH OAHOBpeMeHHO Tp KPYNHbIe rpynnet wie- 
ACTOCTeOCIbHBIX, PAa3JIMYABIMXCA YCTPOMCTBOM TeHepaTHBHBIX. OpraHoB u 
JsTOMY MOMeNaeMBIX B pa3HbIe cemelicrBa: Calamitaceae, Sorocaulaceae u 
poca lamitaceae. 

Y KaJlaMHTOB CielvaIM3MpOBaHHble CTPOOMIbI pacnomaramuch B nasyxax 
MCTbEB Ha TOJICTOM CTPpOOMJIOHOCHe WH MpelcTaBAIH COOOH NOBOMbHO pbIXJIDIe 
(MUIKM, OOpasOBaHHble YepeAYIOUMMUCA MYTOBKaMH CHOpOduOB uM CTepHsb- 
bIX OpaKkTeH, OCYWIECTBIABIUHX CPYHKIUMIO 3aulMTbI MepBbrx. Ilo-BuquMomy, B 
WIbIUMHCTBE CJLYYaeB CNOPOPUIbI CMEXHbIX MYTOBOK ObWIM MpOTHBONOCTAB - 
SHHBIMH, a OpakTew -— yvepezyiousumuca (Calamos achys). Cocygucrne nyyKu 
ANAMHMTOB ObWIH, KaK UpaBHJO, YepeLyIOULMMHCA B COCEAHUX Me*KTOY3/UAX. 

¥Y mpedctapureseH cem. Sorocaulaceae CNOpocHbIMH SABJIAIHCb Weble yua- 
[KH MOJIOJIbIX BeTBeH. CnopoduJiibl ObWIM MebTaTHble HW MPOTHBONMOCTABJICHHEIe; 
dM OOpasoBbiBasIH 3O0HbI, COCTOALMLMe H3 HeCKOJIbKUX COJIM2KCHHbIX MYTOBOK, 
ACHOJIaraBLUMXCA TIpAMO Ha Mexjloy3muAax. Cocyyucthle myyku OblwiM MpoTu- 
NNOCTAaBJICHHbIMH. 

IIpegcraputrenu cem. Apocalamitaceae, QOBOIbHO NpOBH3O0PHO BbIe/IeHHO- 
» T, II. Paguenko (?*) Ha ocHoBe XapakTepHbIx crpoOusoB Tuna Angaro- 
1eca Chachlow (*), uMemn cTpoOuJbI B BUe KOMMaKTHBIX UIMIIeK Ha CpaBHUTeJIb- 
) KO POTKHX CTpOONIOHOCH ax; OHH pacnowlarasucb B Ma3yXaX JIMCTbeB (Kak y 
AJIAMUTOB), HO OblIH OOpa30BaHbl MesIbTaTHbIMM CNOpouaMu, He pasoOmex- 
SIMU OpakTeaAMH. OTH CTPOOUJIbI OU€CHb HANOMHHAIH 10 CBOCEMY CTPOeHHIO TepMH- 
—AJIbHbIe CTPOOMIbI XBoULeH. CocyucTbIe MYYKM anoKasaMUTOB ObIvIH MPOTHBO- 
)CTABJICHHbIMH. 

V3 mpuBeqeHHbIX XapaKTePHCTHK MOKHO BUJeTb, YTO THIIbI CMOPOHOMWeHHH 
alamitaceae u Sorocaulaceae cToaAT CIMUIKOM JasleKO OT Toro Tuma cTpoOuua, 
yTopbii orkpbit y Neocalamites. Kpome Toro, sce Calamitaceae xapakTepHbl 
If OOMACTH pasBHTHA TpomMyecKUX HM CYOTPONMYeCKUX MNO3HEeMaeCOSONCKUX 
lop, B TO BpeMA Kak MpescrasuTetu Sorocaulaceae u Apocalamitaceae c 
JIbTATHBIMH CHOPOPHaMH, COBePIIeHHO HeCBOHCTBEHHbIMH TPOMMYeCCKHM 
)PMaM, CYULeCTBOBAIM B OOMAaCTH pasBHTHA yMepeHHOH TyHTycckoH dvopbt. 
@Ib3A Tak?Ke 3a6bIBaTb H TO, YTO MocieqHue Calamitaceae BbIMepJIM y2xKe B 
DHILe PaHHeH TepMH. 

TlostoMy oO¥eHb TpyAHO BUAeTb B KaJlaMHTaX BOSMOXKHHIX MPeCKOB HeOKAavla- 
iToB. TakiKe TPYIHO BbIBOLUTb HeOKaJIaMUTOB U3 CceM. Sorocaulaceae, Tak Kak 
\PAKTePHbIit JwIX TOTO CeMelicTBa THI CNOPOHOMIeHHA NPHHUMMvaNbHO OTWIH- 
HH OT THNOB CNOPOHOWeHUA BCeX Apyrux rpynM wNeHMCTOCTeOeIbHEIX, KPO- 
» cem. Asterocalamitaceae u Pseudoborniaceae, u mpeycTaBisAs CoBepileHHO 
O6yIO BeTBb (uOreHeTHYeCKOrO pa3sBUTHA Arthropsida. 

B nporHBonojoxHocTh STOMY OpocaeTcA B Tiasa NOAA aHaJIOrHA B YCT- 
icTBe HM Clocobe pacnosoxenua cTpoOnton y Neocalamites u Angarotheca 
em. Apocalamitaceae). Henb3a TakxKe He CUMTATbCA C TeM, UTO y TOH UM Apy- 
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roii POPMbI JIMCTbA OblvIH CBOOOAHEI AO OCHOBaHHA, a COCYAMCTHIC NYYKH, Ke 
IpaBHsO, MPOTHBOMOCTABJICHbI B COCeMHUX Me?KLOY3JIMAX. Bnpouem, HeoKaJl 
MUTI HMeIH cyuyecTBeHHbIe oTrmMuuazoT Angarotheca: y Hux, HapaAay c Mpec 
ayaronluM — NpOTHBOTE 
CTaBJICHHbIM MOJIOXKeHH4 
MpOBOAALLAX MYUKOB, It 
CTOAHHO HaOuwloaerTcA 
pewoBanue (cMeLtleH 
OT@JIbHBIX IYUKOB | 
CM@XKHHIX MeXK]LOY3IUAX| 
COOTBETCTBEHHO YaCTH! 
Hoe yepeOBaHHe JIMCTbS 
B COC@€MHHX MYTOBKAaX. | 
Jlo cux mop ocraTy 
Neocalamites npHBo, 
JIMCb TOJIbKO U3 BepXH} 
TPUAaCOBbIX MH HH?KHEIO) 
CKHX oTIOxKeHHH. B me 
cieqHee BpeMA  cTaJl 
M3BeCTHbI OCTaTKH WICH 
CTOCTeOEIbHBIX, HeOTH 
UMMbI€ OT CJI€MKOB. BH 
TPpeHHeH NOMOCTH CcTeOT 
Neocalamites. u3 HH2KHE 
TPHAaCOBbIX = OTJIO2KEH 
MaJIbILeBCKOH CBHTEI Ky: 
HellKOro Oaccelina (ycTHe 
coo6meuuHe IT. I]. Pague: 
KO). OTOT HHTepecHh 
(pakT, HapsaAyy c yKa3ai 


a 6 HbIMH = =aHaJIOTHAMH | 
Puc. 3. OrneuatoK yyacrKa cmopoHocHoro ciopouta (a) 1 CTpoeHHH cropoduTos 
pucyHoK Toro #Ke yuacTKa (6).2X UX CTpoOnOB, Maer, Ke 


HaM KaxKeTCA, MpaBo Be 
BoquTb Neocalamites u3 rpynnbl no3sqHenameosoHckux opm Tuna Angarothec: 
lpHHaqiexkamux cem. Apocalamitaceae. 

Visyyenue cTpo6us0B y OLHOTO M3 HeOKAasaMUTOB MO3BOIAeT MONOMHUTH X: 
pakTepucTuky 92TOrO pola 


Neocalamites Halle (7), 1908 


YTOYVHECHHHH LUarHoOs. CnopoduThl, ovepuyHo, KpymHble, Be 
BHBUIHeCA pelKO, HeE3aKOHOMePHO. CreOsM WIeHHCTHIe, MObIe, C Y3JIOBbIMH I 
peropoykamu. Cocyyuctble MYYKH apTpOCcTesbi OOLIYHO MPOXOAAT yepes y3uJk 
He MCHAA CBOerO HallpaBJICHHA, JIMMIb HEKOTOPble H3 HUX CMeulaloTcaA. Y3no0Be 
JIMHUA BbIpakeHa pesko. JlucTbA JIMHeHHbIe, C MpHOCTpeHHOM BepXYIIKO! 
OJHOHEPBHble, CBOOOJHbIC JO OCHOBaHHA, MPOTHBOMOCTaBJICHHbIe, 3a YCKJII 
YeHHeEM HEKOTOPbIX, B COC€AHHX MYTOBKAaX; Ha MOJIOJIbIX BETBAX YHCIO JHCTHE 
COOTBETCTBYeT YMCY COCYAMCTHIX NYYKOB, Ha Oovlee B3pocMbIX — B 2—3 pas 
MeHbINe HX 4WHCIa. CTPOOMJIbI Ha JWIMHHbIX HeWICHHCTHIX CTpOOMMOHOCHaX, pa 
MOJIOAEHHBIX B MasyXaX JIMCTbeB; OHH OMMHOUHBIe, KOMMaKTHBIe, OOpPa3oBal 
HbI€ YePeAYIOULMMHCA MebTATHBIMM CHOPOUaMH, BeEPXYWIKH KOTOPBIX CMI 
KaloTca pyr c Apyrom. 


Iloctynuso 
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ITTAJIEOHTOJIOPH A 


A. b. MACJIOB 


O CUIYYUAE SAK YJIBTATHBHOFO MAPA3HTH3MA Y APXEOLMAT 
(ITpedcmaeaeno akademuxom C. H. Muponosoim 22 V 1958) 


Ilapasuruueckue B3aMMOOTHOMIEHUA MeXKy OpraHi3MaMH BO3HHKJIM B xose 
BOJIOWMOHHOrO PasBHTHA OpraHuyeckoro Mupa yxKe B WaBnne reoworuueckue 
anoxu. Muorne laJieOHTOOrM ONMCbIBaIM NapasiTH4ecKHe B3aMMOOTHOWIeHUS 
Y uckoraembix 2kuBoTHBIX. P. MD. TexKep (*) mpHBogqus npuMepbl napasnTu3Ma 
epBeH y KoNOHHH MuaHKuH Dainulites petropolitanus, mpumMepbl KOMMeHCaIH3Ma 
Momiocka Platyceras y MmopcKol suaun Cromyocrinus simplex nu yep- 
eli Palaeosabella p crsopxe Lamellispirifer. Bb. C. Cokonos (8) onucprBast KOM- 
MeHCaJIM3M uepBel y cbapo3suTHy. H.H. Axkopses (°,1°) — napasuTu3m yepseli 
Myzostomidae Ha MopcKux sHaMaAX pofzosp Cromyocrinus u Poteriocrinus, 
apasuTupopaHne Schizoproboscina ivanovi lakovlevy Ha MopcKux mnMiHAx 
romyocrinus simplex Trautsch. Ykaxem Takxe Ha paOoty Kuaapka (1°), ap- 
AIOULYIOCA CBOAKOH MO BOTpOcy Napa3HTH3Ma Y HCKOMAeMbIX %KHBOTHBIX. 

Ciyyah Mapa3uTHueckKuX B3aMMOOTHOLIeCHHH Yy apxeolnaT OMNcbiIBaeTca 
M€pBBIe. 

OctaTKH apxeolHaT OOBIMHO JOXOAAT JO Hac B BUe U3BECTKOBbIX CKeJIe€TOB- 
MHorga Ha HHX YjJlaBasocb OOHapy2XKHTb KaKHe-TO CTPyKTYPbl Masio Mo-~ 
HATHOTO TpoucxoxeHuA. TombKo Oarosapax oOOHapyxXeHHIO H ONMNCaHHIO 
A. Tl. Bonorguupm (1) v3 konmekuuu T. M. JemOo Hoporo mpescrapnreia THONMY- 
bIX apxeolnaT Archaeocyathus demboi Vologdin*, 1948, Obi npomur cBer 
4a MIpHpoly 2THX OOpa30BaHHl, OKa3aBLUIHXCA CJeaMU (OCCHJIH3HPOBaHHbIX 
MATKMX TKaHeli apxeollMaT. Y yKa3aHHOrO 2K3eMIVIAPa COXPaHHJIHCb CJleQbI 
CTpOeCHHA BHYTpeHHerO OpraHa, MATKUX TKaHel B HHTePCeNTaIbHbIX KaMepax 
@ CJIeQbI HapyxXHOH MATKO OGom0UKH pellis, B ACKOMae€MOM COCTOAHHHM OKa3aB- 
(IMXCA OOBISBECTBJICHHBIMM. OTa HaxoyKa nosBounsia A. I’. Bonorquny Bnepspie 
B HCTOPHH W3YYeHHA apXeollMaT MOApOOHO paccMOTpeTb, H3MCPHTb HM OMMCAaTb 
BHYTPeHHee CTPOeCHHe 3THX HHTePECHBIX MOPCKHX XMBOTHHIX. Tenepb MBI MMe- 
eM BO3MOXKHOCTh H3YUaTb He TOJIbKO H3BeECTKOBbIe CKeseTH apXeOlWHaT, HO Hi 
ocTaTKH MATKUX TKaHeH, COXPaHAIOWIMXCH Ha HX. 

B 1957 r. aBropoM mpu usyyenuu oOpasios Kommekuun H. I]. Muxuno us 
paliona Ta3umypckoro 3apoya (SaOalikabe) B Wwiude OblwIO BCKPbITO He- 
CKOJIbKO SK3CMIWIAPOB apXeOWMaT, MPpH2xKHS3HEHHO MPHKpPelMBUIMXCA Apyr kK 
mpyry. Ha xy6xe Mikhnocyathus zolaensis A. Maslov, 1957 npuKpenuiuc. 
HECKOJIbKO 9K3emmapoB Tersia adhaesiva Vologdin. Xopoila#h# COXpaHHOcTb 
MaTepHasla, HaiMuve OObISBECTBICHHIX MATKUX TKaHeHM, Nocweyloulad eTasb- 
Hai PaclIMoBKa MO3BOIMJIM YCTaHOBUTb XapaKTep B3aHMOCBA3H, CYIMeCTBO- 
BABIIeli M@XKy ITHMM HeCKOJIbKHMH OCOOAMH apxeolMar. 

TlepponauabHo CBOOOAHO MWwlaBaBLIMe JIMYHHKM apxeollat, 10 A. T. Bo- 
norguny (2), paccenamuch WM MIpHKpensMcb TaM, Kya Obl SaHeCeHbI Teve- 
quem. Tak Ke, BHJMMO, pacceIAJIMCb UM JIMYHHKH Tersia adhaesiva Volog- 
jin. Korga on npukpenasiuch K CKasle, yuacTky Ha UT. ., OHH PasBUBa- 
IMCb B CAMOCTOATEMbHbIe KYOKH, CTPeMHBIUMECA K Oomee HIH MeHee MpaBHJb- 
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Holi KOHMYeCKOli (opMe, C OKPyrvbIM MoMepeyHUKoM (puc. 1—3 e, 6,9). B umiu-: 
(pax HaOmojlaercd HeKoTOpad cKoHHOcT Tersia adhaesiva Vologdin k «pac-) 
Mo3aHHIo» m0 cy6cTpaTy, OcoOeHHO B Ciy4¥aix UX NpMKpemieHuA K KyOKaMi 
apxeotluaT. B pas6upaeMoM cay4ae HeCKOAbKO (40 BOCbMH) M4YMHOK Tersia) 
adhaesiva mpuKpenuucb K KyOKy Mikhnociathus zolaensis m Ha¥asM Ha HeM| 
pa3puBaTbesd. B cBxA3H CO CKJIOHHOCTbIO K «pacnouI3aHHio» 10 cyOcTpaTy OHH 3a-- 
HAM, MO HautuM mogcuetam, qo 38—40% muonjaqu mopepxHoctu Ky6Ka Mikh- 
nocyathus zolaensis. Iloptt ero Hapy*XHOH CTeHKM Ha 9TOM MMOUIaIM OKa3a-- 
JIMCb 3aKYNOPeHHBIMM HM, pasyMeeTCA, He MOI PYHKIMOHMPOBaTb HOPMAJIbHO.. 
YoKe OHO 2TO JOKHO ObLIO MPHMBeCTH K 3HAYHTeMbHOMY YIHeTeHHIO JaHHoH 
oco6u Mikhnocyathus zolaensis. Kpome Toro, u3yy¥eHHe WIIMOB MOKasaJ0, TO: 
B MecTax, re oco6u Tersia adhaesiva nmpupocau K KyOxy M. zolaensis, 
HapyxXuad cTeHKa mocmeqHero Nomyuna BTOpHuHbIe U3MeHeHuA. Tpy6ua-: 
TbIe KalHJIAPHbIe COCYAbl HAapyXKHOH CTeHKH 3HAUHTeIbHO PaCLIMpeHbl — OT! 
HOPMaJIbHBIX 0,07 mM (1) 70 0,12—0,14.MM um coBeplieHHO yTpaTHJIH CBOIO OOBIT- 
Hy1O MpaBusbHy!o copmy (puc. le, /). Bo MHorux MecTax OHM NpeBpaTHJIMCb 
B mupoKkue (100,16 MM B NonmepeyHuke) 3HAIOIMe KaHaJIbl, COCMMHAIOMIMe HH- 
TepcentasbHble Kamepb!l Mikhnocyathus zolaensis HenmocpefCTBeHHO C BHYTPeH- 
HMMM MooctamMu Tersia adhaesiva (puc. 13,3). Markaad o6ni3BecTBIeHHat 
B HCKOMaeMOM COCTOAHHH HapyKHad OOOOUKAa, HOPMAJIbHO MMeIOUaA TOILLMHY 
yo 0,5 MM WM XapakTepHyt0 CIOMCTOCTb, Tak2Ke CHJIbHO ecsopMupoBaHa. Cion- 
CTOCTh TKaHeH pacmuibiBuaTa, TpyqHo pa3umuuMa. MectraMv MArKHe TKaHH pa3s- 
PYlIeCHbI COBePINeHHO, OOHaKaA YYaCTKM HU3BECTKOBOLO CKeeTa HAPy2XKHOH CTeH- 
Ku. JIA cpaBHeHuaA Ha PpucCyHKe M300paxKeH 3OpoBblii ysacTOK Hapy2kHOw 
crenku Mikhnocyathus zolaensis (puc. 10) Mm mnopaxkeHHbI yuacroK TOH 2%xKe 
cTeHKH (puc. le). Tam,rgeTersia adhaesiva pa3pacraetca ocoOeHHO MbILIHO 
(puc. le), HapyxuHaa crTeHka Mikhnocyathus zolaensis oka3bipaeTca Have 
6omee CHJIbHO MopaxkeHHot. Syecb ectbopMalluH WM YacTHYHOMy pacTBOpeHHe 
NOWBeprcedA [axKe H3BeCTKOBbIM CKeJIeT ero HapyxXHOH cTeHKUH (puc. le, 2). Bce 
MepeyHcJIeHHble HapyileHHa HapyxkuoH crenku Mikhnocyathus zolaensis, xa- 
pakTep pacnoyioxKeHua Ha Het Tersia adhaesiva u HamwMuHe MosocTel, coeqr 
HAIOWLAX 9TH OpraHH3Mbl, yOexK alot Hac B TOM, YTO MbI MMeeM JeIO Cc Mapa3u- 
THYeECKHMH B3anMooTHOMeHuAMH. Mikhnocyathus zolaensis Ha 38—40% o6poc- 
mul Tersia adhaesiva c HapylleHHbIM (pyHKUMOHMpOBaHveM Op Hapy2KHoli 
CTCHKH, C TAKeJIbIMH MOpaxKeHHAMHM COOCTBEHHO Hapy2KHOH CTeHKH, BIVIOTb JO 
pacTBOpeHHA ee H3BeECTKOBOLO CKeseTa, HE MOF He HCMbITHIBATh 3HAYHTeIbHOFO 
yrHereHua co cropoubl Tersia adhaesiva. Ilopp! Hapy»xHOl CTeHKH mMpaBMub- 
HbIX apXeOWWaT CYXKWIM WM JVI BbIBEMeHHA MpPOAYKTOB OOMeHA, a BOSMOXKHC 
HW MOJIOBbIX IpOAYKTOB (?) BO BHeLIHIOIO cpey. Tak Kak 3TH Mopbl (3HayuTeIbHO 
elle PaClUMpeHHble) B JaHHOM CJIy4uae OTKPbIBalOTGA B MecTaxX IIPMKpenmenus 
Tersia adhaesiva HemocpefcTBeHHO B e€ BHYTPeHHHe MOMOCTH, ecTecTBeHHG 
MpeAMONOXKUTb, uTO ocoOu Tersia adhaesiva ucnomb30BaIM MPOLYKTHI BbIeTe- 
Hux Mikhnocyathus zolaensis B KauyecTBe MUL. 


Puc. 1. a — pacnonoxenne Tersia adhaesiva Vologdin (2) wa ky6xe Mikhnocyathus zolaensis 
A. Maslov; (1) mponoabHoe ceyenne; maqb p. 30a, 3a6alikanbe; kKomaexuna H. I. Muxuo. 
1955; o6pasen Ne 2038 ('); umup; 2 X; 6 — To *e; nomepeyHoe ceyenne; wsaup, 2 X 3; 6 — 
«Ke, 4 X ; @ — y¥acToK MomepeyHoro cexenua Mikhnocyathus zolaensis B Mecte IIpHKpelenus 
Tersia adhaesiva; Bugqua JepopMalua KanMiapHpix cocylos (1), oObi3BecTBI@HHBIX MATKH) 
TKaHeH (3), YacTHUHOe pacTBOpeHHe HM eopMalluA H3BeCTKOBOTO cKeweTa Hapy2KHOH CTeHK} 
(2); mum; 57 X; O — He mopaxkeHHblii y4acTokK MonepeyHoro ceyeHus HapyXHow ctrenku Mikh. 
nocyathus Zolaensis; werko BuweH cKeeT HapyxKHol cTeuKu (1), clOMCTOCTh MATKUX TKaHel 
(2) M CKolleHHoe ceyenHe KaluanApHoro cocyya (3); mau; 57 X; e — camocTostesbHO pa3BuB 
wulica KyOok oco6u Tersia adhaesiva; mpoqombHoe ceyenne; mamup; 4 X ; o& — yuacToK mpo 
AOMbHOTO CeyeHHA TMopay%KeHHOH HapyxXHoH crexku Mikhnocyathus zolaensis; BugHo mouTt 
MOMHOe pacTBopenue u AepopMalluA cKeeTa HapyxHol cTeHKM; 57 X; 3 — yyacroK Mposoulb 
foro CeveHHA TOM 2K CTCHKM, BUNHO COCAMHEHHe MHTepcelnTambHbIxX KamMep Mikhnocyathus zo 
laensis (1) orkpbiTbIMm KaHamamu (3) c BHYTpeHHuMM MonocTamu Tersia adhaesiva (2); 15 x 
U — MOMepedHoe CeyeHHe TpeX CaMOCTOATebHBIX KyOKoB Tersia adhaesiva; mand; 4 X 
700 


Pue. 1 


JIAH, tT. 122, Ne 4, Macnos 


Hasmune caMocTosTebHO pasBuBaBLUNxcA ocoGeli Tersia adhaesiva roBopuT 
00 UX cmocoOHOCTH HM K He3aBHCHMOMY CyULeCTBOBaHHIO. 

Takum o6pasom, MbI uMeeM culyyaii, Korga OMHO 2%KHBOTHOe u36upaeT (Bosb- 
HO WJIM HEBOJIbHO) MOBEPXHOCTb Tela APyroro 2XUBOTHOTO CBOMM MOCTOAHHEIM 


MeCTOOOMTAHHeM, YACTHYHO WIM MOMHOCTbIO MMTaeTCA 3a ero CUeT HM NPHHOCHT 
emy Oovlee WIM MeHee 3HauHTeJIbHbIM Bped. 


Hs Bcero BbillecKa3aHHOFO MOXKHO C YBeEPeHHOCThIO 3aKJIOUNTb, YTO B pa3- 
Oupaemom ciyyae ocoOu Tersia adhaesiva aBasnuch akyJIbTaTHBHbIMH 9KTO- 
NlapasuTaMu Ha oco6ax Mikhnocyathus zolaensis, a, Bo3MoxHO, TakxKe HM Ha 
APYrux Buflax apxeoluar. 


IlaneouTomoruueckHH MHCTHTYT Tlocrynuso 
Akajlemuu HaykK CCCP 15 V 1958 
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Jloxuayo AkajyleMuM Hayk GiGAGP 
1958. Tom 122, Ne 4 


ITAJIEOHTOJOL HA | 


B. H. LWIMMAHCKHH 
O MPOTOKOHXE BAKTPHTOMAEK 


(ITpedcmaeaexo axademuxom H. H. Il maaveaysenom 17 V 1958) 


Bactritoidea ABAIOTCH CaMbIM HeOOJIbUIMM HaJOTpAOM Hapy*KHOPaKOBHH- | 
HbIX TOJIOBOHOPMX MOJIJIIOCKOB, BKJIIOUaIOULMM TOJIbKO OJMH OJHOMMCHHBIN OT- | 


pax Bactritida, Ba Haycemelicraa — Bactritaceae u Parabactritaceae, 4 ce~ 


melictBa, 12 pomop u oKoso 40 BugoB. Bo3sHHKHYB B HM2KHEM Ilasleo30e, 6ak- 
TPHTOMAeH MpocymecTBOBaIH WO uepMv. BakrpuTousen MpecTaB/IAIOT 3Ha- | 


YMT@IbHbIL TeOpeTHUeCKHH HHTepec, TaK KaK OT HUX MPOWSOLMWIM CTOJIb BaxKHbIe 
Trpynumbl, KaK aMMOHOM eH HU BCe BHYTPeHHepaKOBHHHBble. 

OcoOpifi uHTepec mpecTaBsmAeT UByYUeHHe CaMbIX PaHHUX CTaMi pasBuTHA 
OakTpuToNseH, TaK KaK 9TO NO3BOMIO Obl MPOJMTb CBeT Ha HeEKOTOPbIe HeAC- 


HbIe MOMCHTDHI (pHloreHHHn BHYTPeCHHe€paKOBHHHbIX TOJIOBOHOTHX. K comwKaJIeHHh, | 


NO HacTrosimero BpeMeHH CTpoeHHe PaHHHX CTaqHH pa3BHTHA OakTpHToN el 
vu3yyeHO HeocTaTOuHoO. 

Tleppoe omucaHve HavasIbHOH “YacTH pakoBUHb Bactrites Obiio cewaHo B 
1885 r. BpauKo (*) no o6pa3ily v3 cpemHero Jepona Tepmanuu. B padore WnxZe- 
Bosbda (°) BHOBb MpHBeleHO u300paxKenHne STOH cbopMb! (TaOr. 3, dur. 2). Ilo 


PHCYHKY HM YyKa3aHHOMy YBeMYCHHIO MOXKHO paccuHTaTb pa3sMepbl yacTeii | 


}OHOH PpaKOBMHbI. OU OKasasIHCb CJIEAYIOUNLHMH: JWIMHa Bcero (pparMeHTa OKO- 
J10 1,5 MM, BbICOTa NPOTOKOHXa OKOWIO 0,7 MM, WIMpHHa NpOTOKOHXa OKOWIOO,5 MM, 
IJMpWHa PaKOBHHbI Mocse MpOTOKOHXa (2-i—8-A KaMepbl) OKONO 0,3 MM. 
Ulunjesorbd OTHOCHT aHHbI OOpaseu kK Buy Bactrites schlotheimii (Qu). 
YKa3aHO COBEPUICHHO TOUHO, YTO 9K3EMIVIAP MPOWCXOLMT 3 HH30B cpesHero 


jesoHa BuccenOaxa. C HekoTopbiM comHeHueM Inu yeBombd (°) OTHOCHT K 3TOMY 
*Ke BUY elle HECKOJIbKO MPpOTOKOHXOB (Ta6. 3, dur. 3—8), Takxe 23 HH30B_ 
cpefqHero fZeBoHa BuccenOaxa. Bce 3TH MpPOTOKOHXH JOBOJIbHO CHJIbHO OTJIH- 
yalOTCA pyr OT Apyra UW OT MpoTOKOHXa, H3800paxeHHoro Hacpur. 2. OcobeHHo | 


OPHruHaseH MpOTOKOHX Ha (pur. 4. On JWIMHHbIM, y3KMH, Crerka pacluMpatouMii- 
CA K CBO@MY HH2KHEMY KOHILY WH HECKOJIbKO HaNOMUMHAIOULMH MypaBbuHoe AIO. 
Bpicota 3THX MpOTOKOHXOB He€CKOJIbKO MeHee | MM, IuMpHHa KOeOneTcA oT 0,4 
Ao 0,5 MM. Toabko y OMHOrO MpOTOKOHXa COXPaHUWJIaCb YaCTb PaKOBHHDI Mocwe 
nepexuma. Murepecno, uTo Ha NepexKHMe He MOKa3aHa MepBaxd meperoposka. 

B Tot xe padote Ilungesonpd u300paxaer HavabHble CTalMv pa3BuTHsA 
Lobobactrites ellipticus (Frech) u3 Hu30B cpeyuHero eBona (Ta6n. 3, dur. 1,7). 
Ha (pur. | (°) u306paxeHa pakopuna, COcTOANaA 3 MPOTOKOHXa HM HeCKOVIb- 
KUX (pparMeHToB, He IMPHMbiKaloujMx {pyr K gApyry. Tleperopoyounas mu- 
HMA Ha pucyHke He MoKasaHa. IIporoKoHx siWeBuAHbIli, MOCTeMeHHO Cy2Kalo- 
IMMHCsH MH MepexoAAnHli B TPpyOuaTy10 YaCTb PaKOBUHI Oe3 3aMeTHOro MepexkuMa. 
Bpicota mpoTokoxxa oKowo. 1,5 MM, wupHHa oKono | mM. Bropofi mporoKonx 
sToro Bua (pur. 7) YAIMHeHHbIL, AMHa ero oKosIO 1,3 MM, WAMpHHa OKOVIO 0,6 MM. 
Kak uy B. schlotheimii, mumpnua nporoxonxa y L. ellipticus snaumtenbuo 
OouIbINe WHpPHHbI MocweLyomei yuactH pakoBuHbl. Hayanpupie craqun pasBu- 
THA BEPXHEMCBOHCKUX OakTPUTONAeH ObLIM ONMCaHbI B Kone XIX B. KnapKom, 
a B 1938 r. nepeonucanst Muuiepom (°). B ocHoBHOM OHM MpHHaiexar K BYM 
BuyamM — Bactrites? aciculum (Hall) 1 Bactrites gracilior Clarke. 43 ux nep- 
BbIM OTHOCHM K pogy Bactrites ycoBHO, BTOpOoi 2%e COMHeHHA He BbI3bIBAaeT. 
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Puce. 1 Puc. 2 


Puc. 1. @parmenti 1oHbIX pakoBHH OakTpHToOHAell B 
miuax. TuMaH; BepXHuit qepon. Ypeamnueno 


Puc. 2. Bactrites sp. CepepHaa Amepuka; KapOou. 
i 


Puce. 3 Puc. 4 


Puce. 3. Hemibactrites primus Shimansky. H. mepmb, 
apTHHcKHH spyc. 15 x 


Puc. 4. Stenobactrites sp. IO. Ypan; nwkunii KapOou, 
Hamiop. 2 


JIAH, T. 122, Ne 4, WWuManckHit 


Muslep MpHBOXUT u300paxKeHuA Tpex 1OHbIX PpaKOBHMH 92TOrTO Bua (Tabu. 4, 
pur. 7—9). Ileppaa us Hux — cbparmeuT JMHOi OKO 5 MM, COX paHUBUIINH pa- 
<OBHHHBIM CoH. IIporoKonx HeOompmol, nomycdepuueckuli, sHauuTeTbHO yxKe 
locewyloueh YacTH pakoBHHbl. Bricora mporoKoHXxa oKovo0 0,3 MM, Iuuphua 
ro 0,4 mM. OH orjeeH OT OcTabHOM pakOBHHbI OTUeTAUBEIM TlepexKHMoM. Cpa3y 
3a IIPOTOKOHXOM PaKOBHHAa JOBOJIbHO Pe3KO aCHMMETPHUHO B3yBaerca, OCTH- 
‘ad WIMpHHbI 0,6 mM. Jlanee pakosBuHa Jemaetca Govyee y3KOH, WIMpuHa ee OKO- 
10 0,5 mM. IIporokonx raagkuii, Ha pacumMpeHHOl uacTH paKOBHHBI Bua Ha- 
“1OHHAA CTpyHuatoctb. Ha ciesyioujem pucyHkKe (ur, 8) u300paxen @parmenr, 
OCTOALLMM W3 MPOTOKOHXa M HECKOJIbKMX BOSAYWHbIX KaMep. IIporoKoHx noun 
pepuyeckuit, BbICOTOH MH WMpHHO 00,5 MM, oTeneH OT OCTaIbHOM pakOBHHBI 
ayOoKuM tepexuMoM. Hurepecuo, uTo B Mecte mepexKuMa meperoposka He 
/KasaHa. BepoxTHo, nooOnoro pola u300paxkenue CBAZAHO C OWIMOKOH XyLOx- 
iuka, Tak Kak TPyHO TipeCTaBUTb NepBylO KaMepy B Buse CcbepuyecKoro Mpo- 
OKOHXa C BOPOTHHYKOM. 3a MpOTOKOHXOM CJlefy1OT Be OUCHb HUSKHE KaMepbt, 
aTeM JIBe Oolee BbICOKHe HM BHOBb — Hu3KHe. Bpicota 6omee BbICOKUX KaMep 
[peBbIlaeT BbICOTY HU3KHX B [Ba pasa. Ha nocweyqHem pucyHKe (cur. 9) us0- 
parkeHa PaKOBMHA IOHOTO 9K3eMMIAPAa, COCTOAMAaA H3 MPOTOKOHXa, JBYX BO3- 
UIHBIX KaMep TMlocyle NpOTOKOHXa M 2WHON KaMepbl. JliuHa BCel PakOBHMHbI 
KOO 3 MM, H3 HUX JWIMHa XKMNOH KaMepbI oKoNO 1,6 mM. IIporoKonx nourTu 
cbepuyueckui, ero BbIcoTa HM wMpHHa m0 0,5 mm. IlepexuM Mexyy MpOTOKOHXOM 
 OCTAJIbHOM UaCTbIO PaKOBHHbI Ppe3KHH, HO KaK VM Ha IpebIyuleM PHCYHKe, B 
lecre mepexkuMa MeperopoyKa He MoKka3aHa. Cyleqyer OTMeTHTb, 4YTO B JBYX 
OCIEKHUX CJIYYaAX WIMPHHa NPOTOKOHXa HECKOJIbKO MeHee WIHPHHbI PaKOBHHbI 
ocie mepexuma. B stot ke paOote MusmepomM omucaH 3K3eMIVIAP !OHOH pa- 
OBHHbI elle OHOTO BepxHeseBoHCKoro Bua Bactrites warthini Miller. Opar- 
ieHT HMeeT B WIMHY MeHee | mM. IIpoTroKOHX BBITAHYTHIM, OBAaJIbHbIM, B JWIMHY 
leHee 0,2 MM, B WHpHHy oKosO 0,1 MM. MparMeHT COXpaHH] paKOBHHHbI CON, 
OITOMY TeperopoAOuHbIxX JIMHUM He BHAHO. Ilo BHemIHeH dopMe 10HaH Pako- 
WHa HalOMHHaeT HavaJIbHYylO YaCTb PaKOBMHbI CTHJIMOJIMHBI. 

Kpome 9THX JIMTepaTyYPHbIX JaHHbIX, B paCnOpsAxKeHHH aBTOpa HacTOALUeH 
TaTbH WMeeTcA (akTHYeCKHH MaTepHasl NO JCBOHCKHM, KaMCHHOYTOJIbHbIM HU 
€pMCKHM OakTpuTONAeAM, COOpaHHbIt Kak MM JIMYHO, TaK H APYFHMH JIMWaMH. 
} TepBYIO OYepeltb HEOOXOMMMO OCTaHOBUTbCA Ha JCBOHCKHX OakTPHTONAeAX, 
OCKOJIbKY MPeAbILYULMMU aBTOPaMH OMNMCbIBAIHCb HMCHHO JlEBOHCKHe (POpMBl. 
[uTepeceH MPOTOKOHX, NOJIYYeHHbIM U3 JeBOHCKHX OTMO%*KeHHM B paione Bati- 
yraHa. OH y3Kuii, HeCKOJIbKO HanoMuHatomlM m0 copMe MypaBbuHoe AIO, 
eM CHJIbHO HaNOMMHaer MpOTOKOHXH, omucaHHble Lnnyesoubipom. K coxa- 
CHHIO, IIPOTOKOHX OYCHb CHJIbHO MePeKPHCTaJIM30BaH, YaCTb 2%e MoOce Npo- 
OKOHXa He coxpanuuacb. O. A. )Kypapsepolt Obl NepewaHbl MHe [Be oro- 
paHu wiudosp U3 BepxHero AeBoHa TuMaHa, 3akJOUAaIOLIMe IOHbIC PaKOBHHDI 
AKTpuTOHeh (puc. 1). XoTA MaTepHad CHJIbHO NepeKPHCTaIU3OBaH, BHCLWIHAL 
OpMa paKOBHH XOpoulo coxpaHusiacb. BaxkHO OTMeTHTb, UTO y 3STHX NpecTa- 
ATeIIeH MPOTOKOHX OTYeTIHBO AHMeEBHAHOH (OpMbI WH 3HAaYHTeJIbHO WIMpe, YeM 
ACTb, CuleLyloulad 3a MpOTOKOHXOM. TouHoe onpesemenue 9THX POPM HeBOs- 
O2KHO. 

JOubie paKoBuHbl OakTpHTOHJel C MpOTOKOHXOM M3 KapOoua C. AMepuku, 
OOe3HO MepesaHHble MHe Aa usyyenua B. E. PyxentesbiM, BecbMa CXOJHbI 
9 CBOeEMY CTPOCHHIO C BepXHeeBoncKuMu (pxe. 2). [IporoKonx nosycepuyeckun, 
icotolH B 0,3—0,5 MM, OT/eeH OT OCTaJIbHOH PaKOBHHbI OTYCTIMBHIM Nepexku- 
om. [upuua mporokouxa He MpepbiliiaeT WMpPHHbI OCTasIbHOM pakoBHHEl. Tlep- 
il _KaMepa Nocyle IpOTOKOHXa HU3Kasv, Jaslee UX BbICOTa BOspacTaeT. 

V3 uvKuenepMcKux oToxeHuli IOxknoro Ypasia B pacnops7KeHuH aBTopa 
feeTCA PaKOBHHa C MpOTOKOHXOM, HpHHadexkanujat Hemibactrites primus 
limansky. Kak xopomlo BUAHO Ha PpHC. 3, HPOTOKOHX OTUYCTIIMBO BbIpaxkeH, 
lyctpepuyecKol (POpME!, OTAeeH OT OCTAJIBHOH YaCTH PaKOBUHbI OTYCTIMBbIM 
pexuMom. Ero spicota oKovio 0,5 MM, WMpHHa— OKoI0 0,7 MM. UacTb pakoBHHbl 

Tl@pe2KHMOM HeCKOJIbKO paciuupeHa M UMeeT TaKylO %Ke WHPHHY, KaK IpoTo- 
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KOHX, M03Hee OHa cyxKaeTca. Ha nepexkuMe pacnomoxena NepBadA neperoposka 
Bropast neperopotka K Hel mpHOmmxKeHa, T. e. Nocie Nepe%KHMa BOSHHKaEe: 
Hu3Kaa KaMepa, cyleqyloujad KaMepa Goyee Bbicokad. HanOouee uHTepecuol 
ABIACTCA HavabHad wacTb pakoBuHbl Ctenobactrites sp. 43 HaMIOPCKHX OTJO: 
xennti lO. Ypaua (puc. 4). Camoli xapakTepHol ee OCOOEHHOCTHIO ABJIACTCA KOU 
NauKOBUyHad, a He ccbepwueckad uM AlleputHad neppaa Kamepa. Ilouruy 
CaMOl BepLIMHbI MepBoli KaMepbl, OyyYYH HeCKOJIbKO CMeLLeHO Ha OJHY H3 CTO: 
POH, BAAHMO BeHTPaJbHY10, pacomomeno oTyeTHBOe yruyOneHue. OveBuyHC 
3TO OOpasOBaHHe COOTBETCTBYeT TaK Ha3bIBAeMOMY PYOUNKY, OMHCbIBaBLIeMYCH 
pa3HbIMM aBTOpaMH y HayTHIOUel B KayecTBe Cea OT OTHABIIerO MPOTOKOHXa. 

B jelicTBvTeIbHOCTH, OUeCBHAHO, HAKaKOTO OTBepCTHA Ha MecTe pyOuNKa Hé 
6pimo0. Ecnu Obt KaMepa, Hecyulad Ha BepliMHe pyOunk, Oblia He NepBOH, a BTO: 
poli, TO ykKa3aHHOe OTBEPCTHE ABJIAOCb Obl OTBEPCTHEM B Meperoposke, yepes KO- 
TOpoe NpOxosANs CuoH H3 MpOTOKOHXa BO BTopyt0 KaMepy. Ilo MHeHuIO OAHUX 
aBTOPOB, CH(OH HayMHaICcH B OCOOOM KapMaHOOOpa3sHOM BIAYMBaHMM MepBok 
leperopogKu, 10 MHeHHIO ApyruX — OH HaYHHaJICA B COOCTBEHHO IIPOTOKOHXe, 
nepBas 2%e MeperopokKa uMesia He KapMaHoOOOpa3Hoe BIAYHBaHHe, a OObIMUHDIE 
cCuoHHbIe LWyIku. OuepuyHO, YTO Kak B TepBOM, TaK HM BO BTOPOM CJlyy¥ae TIpH 
OOJIAMbIBAHHM MpOTOKOHXa Ha MepBoH MeperopoyKe Mo2xKeH Obl] BOSHAKHYTE 
6yropoK, COOTBETCTBYIOINMH ee «KapMalIKy», HIM CHOHHBIM AyAkam. B jelicr- 
BUT@JIbHOCTH, KaK 9TO IIpeKpaCHO BHAHO Ha NPHBOJHMOM PHCyHKe, UMeeTCA HE 
6yropok, a OTUeTMBaA AMKa C POBHIMH, BAaBIeHHbIMM Kpasmu. Ilo-BuyzMMoMy, 
Mbl HMe€eM JlelIO WeHCTBUTeEIbHO C TlepBoM KaMepoOl, B MecTe Ke, COOTBETCTBY- 
1OWEM «PYOUNKy», CHCPOH MPUKpeMisasIcCA K BHYTpeHHeH cTeHKe pakoBuHbl. Ve 
pe3 BeplIMHY MepBOH KaMepbl B JOPCO-BeHTPaJIbHOH IWIOCKOCTH MpOXOAuT He 
riyOokad Oopo3iKa, NO-BUAMMOMY ABIAIOULAACA CIeEQOM IIpuKpenvieHuA MAT- 
Koro Tela K BHYTPeHHelH NMOBepXHOcTH pakoOBHHbl. [loqoOubIe pesmbedHbIe IIe 
MeHTbI M3BECTHbI Y HEKOTOPHIX IIPAMBIX HayTHMOHeH, y OakKTpHTON Ae OHM OBLIM 
HeM3BeCTHBI. 

HauaibHas 4acTb paKOBHHbI, KaK XOPOLIO BHJHO Ha PHCYHKe, riaqKai Kod- 
MauKOBHHaA, OTMeIAeTCA OT OCTaJIbHOH PaKOBMHEI JerKHM TepexkumMom. Bos- 
MOXKHO, YTO 3TA UACTb COOTBETCTBYET NepBOH KaMepe (T. €. MPOTOKOHXY), XOTS 
BbIACHUTb 9TO He Yamocb. SaTeM culeqyeT OUeHb Y3KaA 30HA C OTUETIMBO BBI- 
paxkeHHOH cTpyHuaTocTbiO, Jaylee BOSHHKaeT CKYJIbNTYpa H3 OTYETJIMBBIX pe- 
6ep. Pesko oTmMuaeTCA ONMCbIBaeMad PaKOBHHKa HM CBOHMM pa3Mepamu. Kak 
BbILWe ObWIO MOKasaHO, IOHbIE PaKOBHHbI OakTPHTOUAeH OTMMUAIOTCA CBOHME 
MOUTH MMKpockonMuecKHMH pa3Mepamu. IOnaa pakosuHa Ctenobactrites jo- 
BOJIbHO KPpynHas, KaK BAJHO W3 NPHBOAMMBIX HuKe M3MepeHHH: AMHa dpar- 
MeHTa 16 MM, WupuHa PparMeHTa B BepxXHelt uacTu 10,5 MM, BbICOTa Hauavib- 
HOM (rviaXKol) uacTH paKOBHHbI 2,5 MM, WHpWHa TlaqKoli YaCTH PaKOBHHbI B 
ee BePXHEM KOHIle OKOJIO 4 MM. 

[lo-BuquMomy, OoubumMe pasMepbl PaKOBMHE! OOBACHAIOTCA KPYNHBIMH pas- 
MepaMH B3pocuIbIX ocoGel. Ctenobactrites aBmaeTcad CaMbIM KPYNHbIM H3 BCeX 
M3BeCTHBIX 10Ka OakTpuTonsen. (M3 nepmcKux oTtmoxenuit IO. Ypana uspecr- 
HbI MpeCTaBUTeM, LHaMeTp PaKOBHHbI KOTOPHIX JocTuram mouTH 3 cM.) 

Ha ocHopaHHM BCero BbILMeCKa3aHHOFO MOXKHO CllelaTb CELYIONIME BbIBOLBI: 

1. Ileppax KaMepa OakTpuTonfe ObiBaeT nosmyccdepnyeckoli, AliMeBuyHOH, 
KOJIMAYKOBUAHOH HM OTeeHa OT OCTaIbHOH PaKOBHHb! Gosee UIM MeHee OTUET- 
JIMBBIM TepexXHMOM. 

2. Ilomyedbepuueckaa u AleBufHad MepBble KaMepbl MOryT MpeBOCXOAUTS 
MO IMpHHe BTOpy!o KaMepy MIM ObITh yxe ce. Konnaukopuyuaa nepBas KaMe- 
pa yxke OCTaJIbHOH PaKOBHHBl. 

3. BakrpuTonjen pasHbixX BUOB, poxoB M CeMelicTB uMeloT MepByt0 KaMepy 
pasJIM4HOrO CTpoeHHA. 

4. Kak mpaBuJio, 3a MPOTOKOHXOM CjeLYIOT OHA WIM [Be HU3KHe KaMephl, u 
TOJbKO Yy NociefyIouMx KaMep BbICoTa BospacTaeT. BeposTHO, M3 ALIMeBbIX 
oOOIOUeK BHIXONMIAa OCO6b, OOsaaloujad paKOBMHOH, COCTOAMLeEH 3 OJHOM 
(MpOTOKOHX) WIM JBYX BOSAYIIHbIX HM xXMIOH KaMepbt. 
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Mutepecuo CPaBHUTb CTPOeHHe NepBbIX KaMep OaKTpuTONAeH Cc NepBbiMU 
KaMe€paMH aMMOHOMAeCH, NOCKOJIbKY BTOPble MPOU3OLINN OT: nepBbIx. Y HanGo- 
Jieeé AP€BHUX AMMOHOV eH MpPOTOKOHX ALileBHAHbI, HaNOMMHaloML 110 cbopmMe 
mpoTokonx Lobobactrites, y Gonee no3qHux on JenaeTca MOUTH ccbepuyueckuM, 
a emule m1032Ke bopma MPOTOKOHXa CTaHOBHTCA pa3sHOOOpasHOH: WapooOpasHol, 
BepeTCHOBHAHOK MT. 2. MMewres ykasanua, yro y npelcraBuTesel pasHbIx 
ceMeHCTB (bopMa MmpoToKoHxa pasuuunas (2). PasnmuHpl 1 Ppa3sMepbI: NpOTOKOHXa 
aMMOHOHeH. HanOoee Kpymuble MpOTOKOHXH C JMaMeTpoM OKOWIO | MM HIpuHad- 
Jlex*KaT Coulee PeBHHM aMMOHONeAM, Y Gomee MOMODBIX (popM AHvamMetTp mpoTo- 
KOHXa MO2KeT YMeHbIAaTECA WO 0,3 MM (*),' XOTA H3BeECTHLI HM2KHEMEIOBbIe AMMO- 
HOWen C HaMeTPOM MIpoTOKOHXa oOKOuIO 0,6 mm (2). 

Takum o6pas0M, cpaBHeHue MpoTOKOHXOB OakTPHTONeH U AMMOHOM eH T0- 
Ka3bIBaeT, YTO Y HavOoslee ApeBHUX (OPM OHM CXOANbI NO dopMe u pa3sMepam, 
y Oomee NO3qHAX JOBONbHO pasnuuHB. Kak B Hajlorpafe OakTpuTouseli, Tak 
MB HajloTpaAye AMMOHOM eH UMeeTCA TEHCHULMA K YMCHbINCHHIO pasMepoB IpoTo- 
KOHXa y Oomee nosquux cop. Io-suzumomy, y aMMonousell, KaK u y OakTpu- 
Tousen, (opMa HM pa3sMep MPOTOKOHXa MMeWWT CHCTeMaTHUeCKOe 3HAUeHHE. 

He Menee HHTepecHble JaHHble, BEPOATHO, MOXKHO NOYYATh U3 CpaBHUTEeVIb- 
HOrO W3YYeHHA MpOTOKOHXoB OeemMHOuZeH. B pacnopaxeHuu MMuTyuLero 3TH 
CTPOKH ObIIO HeKOTOpoe KoNMYeCTBO GeneMHOMeH pasHbIX PosoB c cparMoKo- 
HaMH, COXPaHHBINMMM HadaJibHy!0 uacTb. Y MpOCcMOTpeHHBIX MpescTapuTenel, 
npwhawiexkauux K poyam Cylindroteuthis, Pachyteuthis, Hibolites, mporo- 
KOHX TNOUTH CiepnyecknH, OTAeIeH OT OCTaIbHOM uacTH dbparMOKOHa OUeHb 
TIyOOKHM WMpoKuM NepexkumMom. Bpicota mpoToKoHxa oKou0 0,5 MM, wWMHpHHa 
0,4—0,6 mm. Y mpeycraputrenei poxa Belemnitella nporoKonx nomyccepuye- 
CKHM, IPMMepHO TaKOro 2%e pasMepa, NepexKUM Me2xKLY MPOTOKOHXOM H OCTAJIb- 
HOH “acTbIO (bparMoKOHa MeHee mmHpoKuH. Hakouell, Ha AByX 9K3emmIApax Du- 
valia, HMeBLIMXCA B MOEM PacnopsAxKeHHH, NepexXUM MeXxXKLY HavabHoli KaMepoli 
(pparMokKoHa MH BTOpOH KaMepoli mouTH oTcyTcTBYyeT. Be3syci0BHO, HeOo/buIOe 
KOJIMYECTBO IIPOCMOTPeHHbIX OOPasllOB He aeT BOSMOXKHOCTH JelaTb onpeeseH- 
HbIe BbIBOAbI, HO CONOCTABJIAA HMEIOMMHCA MaTepHadl C HEKOTOPbIMH JIMTepaTyp- 
HbIMH JaHHbIMH (*), MOXKHO MpeANOORKUTb, YTO HY OeseMHONeH, NpUHavierxka- 
WMX K Pa38HbIM CHCTeEMATHYeCKUM eMHUILaM, (POPMa MPpOTOKOHXa MOXKeT ObITb 
pa3iMuHOH. HeoOxogumo JlambHeliee, BO3MOXKHO Oovlee leTalbHOoe usyyeHHe 
PaHHUX CTaqMH pasBHTHA pa3IMUHbIX MCKOMAeMbIX TOJIOBOHOrMX, TaK KaK 
9TO MOXET NOSBOJIMTb YTOUHHTb POACTBEHHbIe CBA3H OTeIbHbIX py. 


IlameoHTomormuecku MHCTHTYT Moerynusi0 
Akajlemunu HayK CCCP 14 V 1958 


WHMTHPOBAHHASA JIMTEPATYPA 


1Y. A. Muxatiaosa, Cemeiicrsa Parahoplitidae Spath u Deshayesitidae Stoyanow 
M3 HMXXHEMeCJOBLIX OTJO%KeHuli CepepHoro Kaskasza, Asropetbepat zuccepraunu, MIY, 1956. 
2B. E.Pyxeuues, B.H. Wumauckuii, Tp. Maneouton. uuct. AH CCCP, 50 (1954). 
3W. Branco, Zs. d. Deutsch. geol. Gesellschaft, 37 (1885). *H.Makowski, Pa- 
laeontologia Polonica, 4 (1952), °®A. K. Miller, Geol. Soc. Am. Spec. Pap. 14 
(1938). © O. H. Schindewolf, Abh. Preug. geol. Landesanst., N. F., H. 148 (1933). 
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Jlonanayn Akagemun nayr CCCP 
1958. Tom 122, Ne 4 


TFHCTOJOPHA 


A. VW. BPAYJIE 


O B3AMMOOTHOWEHNAX KPOBEHOCHOMO HW JIMMPATHYUECKOLO 
PYCEJI B JIMUM®ATHOUECKHX Y3JIAX 


(IIpedcemaeaeno axademuxom H. H. Anuuxoseim 21 V 1958) 


Bonpoc 0 tbyHKUMOHAIbHbIX OCOOCHHOCTAX KPOBCHOCHHIX COCYJOB MMda- 


THYCCKHX Y3JIOB HM O COOTHOLWICHHAX B HAX KPOBCHOCHOLO pyCJla M IyTeH OTTOKAa | 
JIMMCbI IpescraBAeT CYULECTBEHHbIM TeopeTHueCKMH WM MpakTHYeCKHH WHTePEc. | 


SHaHHe yYKa3aHHbIX OOCTOATEIbCTB BaxKHO [VIA BbIACHEHHA WIMPpOKOTO Kpyra 
BONPOCOB: O IYTAX MeTaCTa3HpOBaHHA KJIeETOK 3JIOKaYeCTBCHHBIX ONyXONeH U3 
JIMMPaTHyeCKHX Y3JIOB, pacipocTpaHeHuA MHeKUMH, BOSMOXKHOCTH HeNocpell- 
CTBCHHOFO MPOHHKHOBeHHA B JIMMGaTHYeCKHe Y3JIbI U3 KPOBH Pa3JIMYHbIX ee 
HHIpeMeHTOB B HOPMe HM MaTOMOFHH, BCaCbIBAHHA B KPOBb COCTABHbIX YacTeki 
Jump uw Ap. laHuble muTepaTypbl 10 YNOMAHYTbIM BOIpocaM KpaliHe HeEMHOYO- 
YHMCJICHHDI WH MPOTHBOPeuHBHI. 


IIo Ulyapue (2°), mocrKanumApHble BeHbI HemocpeACTBeHHO CoOoOmlaloTCA 


B JuMpaTuyecKuX y3JlaxX C CHHYCaMH UX KOPKOBOTO BeUTeCTBa. Uepes 3TH KOM- 


MYHHKalMH YaCTHILbI TYWIM NPOHUKAIOT TPH CYMpaBUTeJIbHOH HHbEKUMU B CH- 


Hychl. Mexiy Tem moqoOHOrO MpOHHKHOBeHHA CYCMHeH3HH MPM MX TIpHxK3HeH- 
HOM BBeJeHHH B KPOBb He HaGslOJaeTcA, O UEM CBHJeTeILCTBYeT OOMbUIOe UNC- 
JIO BCCbMa TULaTeIbHO MPOBEMeHHbIX MCCIeEAOBaHHH PeTHKYJIO-9HAOTeIMaJIbHOK 
cucteMbl, OOoOmeHHBIX H. H. Annukoppim (1). 

CoBeplIeHHO HefOCcTaTOUHO OCBeIeH BOMpOc O HaIMYHH UW JManas0He OOMe- 
Ha B y3ulaX MexKLY KPOBbIO UM WuMdoH B HOpMe u NaTosoruu. MH. Pycusaxkom (°), 


J. A. )Kqanoppm (°), a TakxKe Hamu (7), IpHBeeHbI CooOpaxkeHHA O BEPOATHOM 


BCaCbIBAHHH B JUMPaTHyecKUX y3Jlax UaCTH MUAKOCTH B HOPMe H3 JIMMpbI B 
KPOBBb. Ocraetca HEBbIACHCHHBIM, COXPaHAeT JIM STOT MCXaHH3M 3HaveHHe TIPU 


3aTPpyYMHeEHHA JMMooTTOKa OT JHMaTHueCKHX Y3JIOB, WIM B ITHX YCMOBMAX — 
BO3HUKAIOT MIPAMBbIe COOOMIEHHA MexK Ly JuMMpaTHyeCKUM MW KPOBCHOCHbIM PYCJIOM | 
B BHJle JIMM(O-BeHOSHBIX AHACTOMO3OB, Kak 9TO Mpesnomaraer JlyGarbep (8). Oz- 

HakO JlOKa3aTeJIbCTB B MOJIb3y BbICKa3aHHOFO MHCHHA MM He MpecTaBeHo, a 


rHCTOJIOrMYeCKoe MCCeJOBaHHe Mpov3sBeeHO He ObIIO. 

B I cepum naOmoyenuli Hamu Ha CepuiiHbIx cpesax UCCIeEMOBaHbI pasvIMUHbIe 
(MpeMMytecTBeHHO MOJMbILeUHbIe, 3arpyAMHHbIe HM MaxoBble) smMUMdaTuueckue 
y3ibl 12 Kppic, 7 KouteK u 5 co6aK. IlomuMo OObIYHBIX OKPaCOK IMHpOKO MIpH- 
MeHsacb ITAC-peaxuua, oco6eHHO 4eTKO BHIABIAIONLaA Oa3aJIbHble MeMOpaHBI. 

IIpu uccnenopaHun OobWOro UNCa MpenapaToB MbI HH B OXHOM cayuae HE 


CMOrIM MOATBEPAMTh WaHHbx Ulympue (*°), xoTa, pasyMeercaA O4eHD UAaCTO BH- 


ACM OOPbIBaIONHeCH KOHIbI M@JIKUX KPOBEHOCHBIX COCyOB, epeCeyeHHbIX 
MPH M3POTOBJIeHHH Cpes0B. O@HaKO MpOMOJKeHUA TaKUX COCYOB BbIABJIAJIMCb 
Ha Cyleylytouyem cpese. B Oomee ToucTbIxX cpesax (Ho 50’) mpu cboKycupoBKe pa3- 
HbIX YPOBHEH XOPOWIO MpoOCcieKUBAIHCh Mepexosbl Gomee MeKUX KPOBCHOCHBIX 
CcocyOB B Oomee KpyNHble. 

B fononwenve K STHM HaOsIOJeHHAM V3yUeHDI smHMcbaTHuecKne y3Jibl Oe- 
JIBIX KPbIC, KOTOPHIM 3a 5—10 MMH. JO YMepmBJIeHHA BHYTPHBeCHHO BBOAMNMACb 
Tyitb. Ee npoHMKHOBeHHA B TKaHb Y3sIOB He MPOMCXOJMJIO, H OKpaleHHble ua- 
CTHILbI HMCJIMCb TOJIbKO B MPOCBeTe KPOBeHOCHBIX COCYOB Y3J10B; 3TO OGerua- 
JIO BbIABJIGHHe COCYROB Ha cpesax. 

Mrak, NpaMpIx KOMMYHMKalluii, M0 KOTOPBIM YaCTHIB BSBecelt MOryT IIpo- 
HUKaTb M3 KPOBM B JMMaTuyeckue y3uIbl, He OOHapyxKeHO. 
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Puc. 1. Hakonenue B mMapaaopTambHom snmcbaruue- 

CKOM y3JI€ MOJOJOH KpbICbl YacTHIL TOpoTpacta yepes 

24 uaca Mocle ero BHYTPHBeHHOrO BBELeHHA H Mpekpa- 

WLe€HHA JIMMPOOTTOKA No MpHHOCAMMM JHMdaTHuecKHM 
cocyaM ykKa3aHHoro y3aa. 980X 


Puc. 2. O6unue [IAC-nosoxkuTeibHoro BellecTBa B 

MaKpoparax MapaaopTaibHoro JHM@aTHyeCcKOoro y3sia 

yepe3 24 uaca mociie BHYTPpHBeHHOrO BBeeHHs 
Topotpacta. 980 < 


Puc. 3. IIpenmyujectneHHoe pacmoulowKeHHe MaKpo- 

dbaros, cofepxauinx ITAC- movlox%KuTeIbHoe BeLLeCTBO, 

B MAKOTHBIX LWHypaX Toro %Ke AuMpaTHyeckoro y3v1a. 
120 X 


JIAH, T. 122, Ne 4, Bpayze 


Bo II cepuu nadmogenuli uccaeqoBana BO3MOxKHOCTS MIPOHHKHOBeHHA 3 
sPOBH B TKaHb JMMaTH4eCKUX Y3/10OB KOJIONLasbHOrO TOpoTpacta, KOTOpBIit 
‘(OPOMO HaKanJIMBaeTCA KIETKAMH UM YaCTHILbI KOTOPOrO MMeIOT CTaHapTHble pas- 
Aepbl B 100—250 A (’). Uro6ni ucksounTb BTOpu4Hoe NOCTyMIeHHe TOpoTpacta 
3 IMMaTuyeckue Y3vIbI U3 TKaHel 10 MpMHOCcAMHM JHMdaTH4ecKUM cocyszaM, 
lOCMCHHHE TULATCIbHO MepeBASHIBAIHCh WIN MepexKUTaWCb MO KOHTpomeM 
TepeOMUKpocKona. OcoOeHHO yOOHEIM OObEKTOM JIA TaKUX OMepalul oKa- 
aJIMCb Y KPbIC NapaaopTasbHble JUMpaTHuecKHe Y3JIbl, MPMHOCAMMe Cocy/bI 
COTOPbIX MPOCC2%KMBAIOTCA Ha JOCTATOUHOM IIPOTAXKeHUH; HAaHOCHJIMCb CTporo 
[OKaJIbHbIC NOBPexKeCHHA, HE TPaBMHpPYOULNe COCeAHHe KPOBeHOCHbIe COCy ABI, 
{€PBbl MW MbIIIIILbI. 

lit MoMHOrO BbIABIeHHA JIMMiaTuyecKUx cocyoB UX Mepex mepesa3Koii 
(IH MepexKWraHveM 3alOJIHAJIM WYTCEM HHTePCTHMMAaAIbHOH WHHbeKIMM B MATKHe 
KaHH 3afHeH KoHeuHOocTH 0,2% pacTBopoM TpHMaHoBoro cnHero. B KarxKLyI0 
‘OHCYUHOCTh HHBEMMPOBaOCh BCero OKOWIO 0,1 cm? KpacuTeia. Sto KoMMYeCTBO 
OCTaTOUHO JWIA YeTKOFO BHIABJICHHA JIMMPaTHyecKoro pycula, H BMeCTe C TeM 
HHO HE TIPHBOAUT B aJIbHeHLIeEM K CKOJIbKO-HHOYJ{b 3Ha4YHTeJIbHOMY Hakorie- 
(M10 TPHMaHOBOrO CHHerO B PeTHKYJIAPHOH CTpoMe JMM@aTMyeCKHX Y3u10B. 
JIbITHI MOCTABJICHBI Ha 18 Kpbicax; u3 HUX 6 uMemH Bec 80—100r, 6 170—200 r, 
) 320—380 r. Toporpacr BBoguscsd u3 pacuera 3 ma Ha | xr Beca. 

Yepes 24 vaca mocme onepalluu, meped yMepulBleHHeM MBI MpOusBOMIH 
[OBTOPHY!IO HHTeCPCTHUMAJIbHYIO HHbeKUMIO, OObIUHO MIPHMeHAA Ha 9TOT pas 
yilb. JIuMcaTuyeckhe Y3JIbI HCCJIEMOBAIMCb TOJIbKO B TOM CJIy4ae, CCIM TYLIb 
[X COBEPIMeCHHO He IIpOKpacuuia, T. e€. eCJIH ee MOCTYMIeHHe B Y3JIbI 10 MpHHO- 
ALLHM JIMMPaTHueCKHM cocyaM OblIO MOJHOCTbIO HCKIOUeHO. BmMecte c Tem, 
lepes 24 yaca TopoTpacT B KpoBH He ocTaerca (7); TakKHM OOPa30M, MOXKHO ObITb 
BEPCHHBIM, UTO BeCb TOPOTPacT, BHMMbIM B JIMM@aTHYeCKHX y3ulaxX, JeHCTBH- 
€JIbHO IIPOHHK ClOJa paHee. 

Bo Bcex onbiTax TOpoTpacT JerkKO MPOHHKaJI Y MOJIOAbIX KpbIC UM KpbIC cped- 
ero BOspacTa (BeCa) H3 KPOBCHOCHBIX COCYOB B TKaHb JIMMaTHYeCKUX Y3JIOB, 
[HTCHCMBHO HaKkallIUBaACbh B UX PeTHKYJIAPHOU crpoMe (pune. 1). IIpu strom To- 
OTPacT OTKMabIBasICA B BUJe TOUeUHbIXpaHyJI WH TOHKHX WenoueK, OKali- 
WIAIOWWUX Bakyouu. M rpanybl, M WenOuKH YeTKO KOHTPacTHPOBaJIM HM JIerKO 
MO3HaBaJIHCb MO HX XapaKTepHOMYy MeTamMuecKOMy oTOecKky. CoueraHue 
ObIUHBIX MeTOOB OKpawiuBaHuA c I]AC-peakuuel noka3asio, YTO B BaKYOJIAX 
| M@KLY rpanylaMu TOpoTpacta MocTOAHHO cosepxuTCA MHoro ITAC-nonoxn- 
eJIbHOrO BeulecTBa. Ero oOHsIbHOe OTIOXKeHHE 3AKOHOMEPHO COveTAaAIOCb C Ha- 
OMJIeHHeM B KleTKax Topotpacra. B kseTKax, JIMIMeHHbIX NocreqHero, ITAC- 
OJIOXKUTEJIbHOE BELLECTBO B CKOJIbKO-HHOYJ[b 3HAYHTeJIbHOM KOuIMUeCTBeE He OO- 
apy2KUuBaslOcb, UTO XOpoMo cormacyerca c HaOOfeHuAmuU M. II. [loxposcKon 
YO pesKaM OOoralleHHU (aroluTUpYIOULMX ZIeEMeHTOB MOHCaxXapHifamnu. Hec- 
OJIbKO KI€TOK C OTOx#KeHHeM B HUX ITAC-nomowurTesbHoro BellecTBa MpesqcTaB- 
eHbl Ha puc. 2. HanOomee MHTeHCHBHOe HakonseHue Toporpacta u IIAC- 
OJIOXKUTeJbHOrO BelleCTBa MOCTOAHHO HaOJllOJallocb B MAKOTHBIX UlHypax 
yuc. 3). B cunycax u B (bouWMKYysaxX OHO ObIvIO 3HAYHTEIbHO MeHbIIMM. ITO 
BUJIETeIbCTBYeT OO stpbeKTHBHOCTH ONepallMH, MOCKOJIbKY B IPpOTHBHOM CJ1yuae, 
_@. Ip MocrynmeHuu TOpoTpacta B y3Jbl MO WMMiaTu4yeCKHM CocyaM, OOJIb- 
fee HaKOMVJIe€HHe MpoOMcxoMIO Obl B CHHYCAaX. 

Y crapbiX KpbIC MPH BbIKJIOUeHHH WAPKYIAIMM MO MpHBOAAIMMM suMdpa- 
AYCCKUM CocyaM TOpoTpacT B AMMpaTHyeckHe Y3vJIbl He MPOHHUKal. OuesuHo, 
rO OOYCIOBJICHO BOSPaCTHBIMH H3MeCHCHHAMH CBOHCTB COCYAHCTOH CTeHKH, IO0- 
KOJIbKY CMOCOOHOCTb K HaKOMJICHHIO y CTapbIX KPbIC COXPaHsAeTCH, 

B Tpex KOHTPOJIbHbIX HaOJIOeHHAX MOJIOAbIM KPbICAM BHYTPHBeHHO BBO- 
WlaCb TYIb Moce MepeBasKH (MepexuraHuA) MPMHOCAUIAX JIMMaTHyeCKHX 
CYIOB MapaaopTabHbIX uMaTHYecKHX y3u0B. B oraM4ve OT NpeAbiyuAx 
MbITOB, Yepes 24 vaca TYWIM B y3/lax He OOHAPYy2KeHO, UTO XOpoOlo Cormacyercs 

JIAHHbIMM MCCIeloBaTeseH PeTHKYJIO-9HAOTeIMAJbHOH CHCTeMBI. 

B III cepuu na6moyenuli M3y4eHa BOSMOXKHOCTH MOABICHHA B AMMaTHye- 
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CKHX Y3u1aX JMMO-BeCHOSHBIX aHaCTOMO30B IPH 3aTPyAHeHUM MMMooTTOKa MK 
MX BbIHOCALIMM JIMMcbaTHyecKuM cocyaM. OnbITbl MOCTaBsIeHbI Ha KpblCax B 
com ot 80 no 200 r. Ilyrem untepcTHiuanbHOH MHbEKIWMA TPpHMaHOBOrO CHHErG 
Kak u B onbiTax II cepuu, BbIABIAJIM MPMHOCALMe WH BbIHOCAMIMe COCYAbI 1 
paaopTaIbHbIX JIMMaTHYeCKUX Y3I0B. SaTeM BbIHOCAUHe COCYy{bl NepeBAsb 
BaIM win nmepexuranu. Mcnombsopanb! 12 Kpbic, y KOTOPbIX MNOBTOpHai 
VHbEKIUMA, WPOUSBeeHHaA B KOHIe ONepalluu, He BbIABMIAa PYHKWMOHHPyioulM 
OTBOAAMUX JuMcaTHuecKHx cocyfoB. IIlpofomxKUTeMbHOCTh ONbITOB COCTAaBJ 
ua 7—9 cytTok. Ilocne 3a608 nponsBoqMsiach HHTePCTHIMasIbHad MHbEKUA| 
Trym. JlumcdaTuyeckve Yy3JIbl HCCeAOBaIMCb Ha CePpHHHbIX cpesax. 

He kKacaxicb COBOKYNHOCTH BBISABJICHHbIX H3MeHeCHHH, yKayKeM JIMIIb, UT) 
HM B OJHOM cpese He HMeOCb JlOcTaTOUHO Hafe%KHbIX MPH3HaKOB peaJIbHOr 
HaM4UA JIMM(O-BeHOSHBIX aHacTomo30B. Mopdonornuecku siMMaTHueckoe | 
KpOBeHOCHOe pycsa OCTaBasIHCcb OOOCOOJICHHBIMH. 

TlomyyeHuble JaHHble 3aCTaBJIAIOT BeCbMa KPHTHYECKH OTHOCHTbCA K YKé 
3aHUAM O CYULECTBOBAHHH WIM NOABIeHHM B JMMcaTHYeCKHX Yy3slaxX MpAMbIx 
MOpOMOFMYeCKH BbIAB/IACMBIX JIMM(O-BCHOSHEIX cooOmeHuii. BecbMa Beposy] 
HO, 4TO faHHBle Llyapue o6ycOBMeHbI HECOBEPUIEHCTBOM MeTOAMKH CynpaBy 
TaJIbBHOH TpaHc*y3HH KPOBeHOCHOrO PyCJla B3BeCbIO. 

Bnecte ¢c TeM, BHYTPHBCHHO BBeJCHHbIN TOPOTpacT C OTHOCHTeEJIbHO KpyNH 
MH pa3MepaMM YaCTHIL MpOHuKaeT H3 KPOBH B AuMCaTuYeCKHe y3vbl. Taku 
O6pa30M, KPOBCHOCHbIe COCYAH MOceLHUX , MO-BUAMMOMY, OOJlajjatoT NOBBILLUeE 
HOH MpOHHMaeMOCTbIO, YTO JOMKHO CMOCOOCTBOBATL OCYLICCTBICHHIO YCHJIeH 
HOrO OOMeHa Mex AY KpoBbio H wHMcpOK. B 9TOM OTHOLMMeCHHM MOKa3aTeJIbHO, UT 
pa3Mepbl uacTull Topotpacta (100—250 A) HeckombKO MpeBbilialoT pasmMep 
MOJI€KYJI PAa OeKOB Mia3Mbl KPOBM (Pa3MePbI MoIeKYJ aJIbOYMHHAa T1a3M 
Hocturaiwr 150 X 388 A, Monexya f,-rnc6ymuHa 190 X 37 A, y-rno6ynHE 
235 X 44 A (°), remMormo6uHa 65 X 55-55 A., Monekya {-sMNONpOoTeHHO 
vMeeT JuametTp B 185 A (4). Pa3ymeetca, 4TO MpOHHKHOBeHHe TOFO WIM HHOP 
BeMECTBA YePes CTEHKY COCYOB OOYCOBJEHO PAXOM MNPHYHH, a HE TOJIbKO pa 
MepaMH efo yacTHL. OHaKO MMeeTCH JOCTATOUHO NPHMePOB COOTBETCTBHA MpOHH! 
HOBCHHA MHTpeMeHTOB NWwia3Mbl KPOBH, CIMHHOMO3TOBOH %KHAKOCTH HW *KH]K 
CTH C€PpO3HBbIX MONOCTeH C OHO CTOPOHbI U pasMUHbIX MHJNKATOPHBIX BeLLeCct 
c Apyrou (remato-sHuledamuueckul Oapbep, Auadbparma, NpewMyulecTBeHHO yud 
CTBYIOMLaA B pesopOlMH H3 OpICMIHOH NomocTH U Jp.). | 

Tlostomy He HCKJHO¥eHO, UTO OeKM, MOJIEKYJIbI KOTOPHIX He MpeBbIUaioT Ti 
pa3sMepy YacTHIL TOpoTpacta, MOryT BecTH ceOA aHaJOrMYHO MocmeqHeMy, T. 4 
TOKE NPOHHKAaTb W3 KPOBU B JIMM*aTHUeCKHe Y3JIbI. 

K sTomy culelyeT 106aBUTb, YTO Pe3YJIbTATbI OMbITOB C TOPOTPacTOM He MOS 
BOJIAIOT CYAHTb O MA@KCHMA@JIbHBIX Pa3SMepaX UaCTHI, CNOCCOHBIX MpOHHKAaT) 
yepe3 CTEHKY KPOBeHOCHBIX cocyoB. IIponHHtaemocTb xe MoceqHeli pesKO BO 
PpacTaeT MIpW pxA,e NaTOMOrMuecKUX COCTOAHHH. 

YuvTHIBAH W3JIOXKEHHOe, MbIMOMaraeM, YTO B PELICHHU TepCuMCJIeHHEIX 
Hau¥asle CTaTbH BOTPOCOB CueLyeT UCXOLUTL U3 DY HKWHOHAABH BI X OCC 
SeHHOCTeH B3aHMOOTHOLMIeHHH KPOBeHOCHOTO M sMMdaTHUeCKOFO pyce B JIM 
cbatmueckux y3iax. Hanmune mopdomorvyueckn BBIABJIACMOH CBa3M HALIM: 
aHHbIMH He TOTBepxX CHO. | 


Lentpatbupili mHcTuTyT Tocrynuio 
yCOBepleHCTBOBaHMA Bpaueli 19 V 1958 


UMTHPOBAHHAA JIMTEPATYPA 


‘A. H. Auuuxkos, Yuenne o petukys0-9HXoTenManbHoli cucteme, 1930. 2A 

B p ay me, JAH, 118, Ne 6, 1354 (1957). 2 J. A. K nano 8, OOmaa anatomua u dusnon 
rus JMMaTuyeckolt cuctempl, 1952. 4B. H.Opexosu4, Borbmas mex. snuNKONeIM 
3; L957, emp.637.. © M. Tl Mion popcekaa”, Tes. noKn. 13 che3na MHkKpoOuosoros, 9M 
emnonoros, unekunounctos, 1956, etp. 48. °° HW. Pycusx, Kanu. men., 32, 1, 23 ae 

W.T. Kabish, Anat. Rec., 128, Nb 3, 447 (1957). 8A Lubatiére, C.R. Sod 
Biol., 149, Ne 7—8, 786 (1955). 9 J. bs \O mecdiyesyrSie aiibveshtidyn As Brown, J 
Phys. Chem., 51, 184 (1947). © W. Schulz e, Zs. Anat., 76, 424 (1925). | 
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THCTOJIOTH fl 


C. Tr. KYJIbKHH 


O ME)KHEMPOHAJIDHbIX CBA3AX B FAHTJIMAX MOUEBOFO 
NY3bIPA YEJIOBEKA B TEPHOJ IMBPHOrEHE3A 


(ITpedcmaeaneno akademuxom JI. A. Op6eau 24 V 1958) 


B murepatype ne uMeerca cpesenuii 0 MexHeHpoOHaNbHbIX CBA3AX B MHTpa- 
{yPaJIbHbIX TaHrIMAX MOUeBOFO My3bIPA yeOBeKa. 

IIpu u3yyenun sMOpworene3a HepBHOrO ammapaTa yKa3aHHOro OpraHa MbI 
BIABHIM MeToqamu Busburopckoro —Tpoc u Kamnoca mopcosormueckue 
‘APTHHBI, KOTOPble MOKa3bIBalOT, YTO yxKe B NepHo 2IMOPHOHAaMbHOH 2XKM3HH 
(epBHble KJICTKH MHTPaMyPaJIbHbIX TaHTWeB BCTYMAalOT B CHHANTHYeCKHe CBA3H 
[pyr c Apyrom. 


Puc. 1. MexkHetpoHasIbHasd CBA3b B aHIvIMH M@KMBIWeUHO!o cieTe- 
HHA MoyeBoro Mysbipa. Tm0yq 220 mM gmunpt. Kamnoc.  Lfelicc, 
06. 60 umm., ok. 15 X 


Bnepsple OTYeCTHBO BbIPaxKeHHble MeXKHeHPOHAJIbHbIe CBA3H OblIH oOuapy- 
KeHbI HaMH y Mogq0B 220MM jHHbI. Ha puc. | BUAHO, Kak BePpXHHH OTPOCTOK 
HWJIbHO HMUPerHHpOBaHHOlt HEPBHOH KJIeTKM MOAXOAMT kK PacMosOKeHHOMY pA- 
OM HeiipoHy H OKaHUMBaeTCA Ha CFO MOBEPXHOCTH KOHILeBbIM MpHOopoM B (pop- 
Ae HelipoduOpuIApHOrO KoweUKa. 

B ypyrux caywadx MexKHeHpOHabHad CBASb OCYILECTBIAeTCA Cpasy He- 
‘KOJIbKHMM OTPOCTKaMH OJHOrO HM Toro %Ke HeHpoua. OrpoctKu omeratoT Teo 
ocelHeli HepBHOM sse?..M, OOpasyA Mok ee KalicyoH cBoeoOpasHy!0 «KoOp3sHH- 
cy» (puc. 2). ; 

MexkHelipoHaJibHble CBA3H Obi HaMH OONapy?KeHbl MexCy Heliponamn 
puna Jloreia MW atlouApHbIMH HeEpBHBIMH KeTKamMH, KeTKamu [| Tuna Jforens, 
feliponamu II] tuna Jlorensa M anouApPHbIMM HePBHBIMI KleTKaMH HM, HaKOHElL, 
sexky KneTKamu II u I tuna Jforems. 
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B nosqune nepvoget 2MOpvorenesa (nope! 310, 320 n 330 MM JWJIMHbI) Vi - 
HOBOPOXKACHHBIX B TaHTVIMAX MOYeBOTO MY3bIPHA KOJIMYECTBO HeHPOHOB, BCT) 
MalolluX B CHHAITHYeCKYIO CBA3b pyr C APyroM, yBeJMuMBaeTCA, MPHYeM Te 
PHUeMMONAPHble almaparbl, MPH MOMOMLM KOTOPbIX OCYILECTBJIACTCA 9TA CBASE 
UMCIOT BHUJ MYFOBOK, MeTeek H KoeueK. Ha 9TOM xe CTAAMM XOPOWO BbIABJIACTC 
nja3MaTHuecKasl wacTb CHHalica — mepuduOpnssApHoe BemlecTBO, MmpHoopera 
joulee IPH UMMperHalMu CoMAMM CepeOpa Pa3JIMYHY!O OKPACKY: OT CBETVIO-2KEN 
TOH NO MHTeCHCHBHO 4epHOH. 

Tlepudu6pusiaapHoe BellecTBO MOXKET pacnoJlaraTbCA Ha MOBepXHOCTH Heli 
pona3Mbl HepBHOM KeTKH HIM P1yOOKO BAaBaTbCA B Hee, HO B TOM HM Apyrol 
clyuae BCerla XOPOWIO 3aMeTHa rpaHHlla MexK/y 9THMH KOMITOHCHTAMH. 


Puc. 2. MexkHelipoHaibHad CBA3b B TaHIIMM MexKMbILMeUHOrO cille- 
Tenua. Teo Moyesporo nysbipx. Tog 320 mm gunn. Kamnoc. 
Ileticc, 06. 60 umM., ok. 7 X 


Puc. 3 wu 4 emMoncrpupytor o6e 9TH BO3MOxKHOCTH. Ha nepBoM M3 HUX BUC 
Kak OT oTpocTKa kKueTKH II Tuna Jlorena oTxoUT TOHKaA BeTOUKAa, HanpaBlA 
jOUlaAcA K COCeIHEMY allOJIAPHOMY HeHpOHYy HW OKaHyMBaloMlaAcA Ha ero cyab: 
HMIIPe€fHHUPpOBaHHOM Tee NepHIUeJIOAPHbIM alllapaTOM B BHJe KOeuKa, OK 
PYy2XKe€HHOTO CBETJIBIM BEHUNKOM TepuduOpusApHOrO BelLecTBa. 

OuH H3 JpyruX OTPOCTKOB UYBCTBHTeEIbHOH KseTKH OOpasyeT KYCTHKOBO 
pellenTopHoe OKOHYAHHe B TlafKUX MbIUMaxX HW COeCHHNTeIbHOM TKAHH MOUE 
BOrO ITY3bIps. 

Mnoe ornomenve nepuduOpusApHoro BemecTBa K HeliponmasMe HelipoH 
moKa3aHo Ha puc. 4. Kpynuasd, cumbHO uMMperHHpoBaHHasd KuleTKa II Tun 
Jtoreis, pacnosaraiouaica B TaHrvivH Me?KMeLleyHOrO CrvleTeHHA MOUeBOr 
MY3bIPA, OTAaeT OMMH W3 CBOMX OTPOCTKoB kK kyleTKe I Tuna Jlorena. OT oTpocTK 
OTXOJMT TOHKaA HepBHaA BeTOUKA, NPOHMKalomlad MOA Kalcysy MOTOPHOTO Her 
poHa HM OKaHUMBalONaACA Ha e€fO NOBEPXHOCTH MMHHATIOPHBIM KOIeuKOM. Ko 
J€UKO OKPy2KeHO NepHPvOPHAAAPHEIM BeIeCTBOM, OOPasyIouLMM BAaBeHUe 
HeHpOmMla3Me HepBHOH KJIeTKH. 

Ha OCHOBAaHMM HallIMX JaHHbIX MOXHO YTBEPAKLaTb, TO B (eTaIbHbIli U pak 
HMM MOCTHAaTaJIbHbIM MepHO B MOYeBOM Ty3bIpe YeMOBeKa MMEIOTCA KJICETKU 
u Il tana Lorena. Oxu Moryt BeTynatb B CMHalTHYecKyIO MexKHelpoHaIbHY! 
CBA3b M CO3aBaTb MOpdouorMyecKknH CyOcTpaT MeCTHOM pedieKTOpHOM Ayrr 
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Puc. 3. MexuelpoHambHadt CBaA3b B TaHTIMH MexKMBI- 

meuHoro ciueTenua. TpeyroubHuK MoueBoro Mysbips. 

Hozsopoxkenublt. Kammoc. Ifelicc, 06. 60 umm., 
ok. 10 


Puc. 4. MexHelipoHaIbHad CBA3b B raHrIMM MexKMbILNeYHOrO civIe- 
TeHuxA. Teno Mouesporo nysbipsx. Il]noyq 330 Mm AmuHbI. Kammoc. 
Ifeticc, 06. 90 umM., oK. 7 X 


IIpuseyennpre Mopdomormueckuve dakTbI noyTBepxaioT MbIcIb VM. IT. Tap 
nopa (*) 0 CyuleCTBOBaHH petpeKTOPHbIX Ay, COCTAaBJICHHBIX H3 BereTaTHBHb 
MHTPaMYyPaJIbHbIX HeHPOHOB, H NOMOFYT B HeKOTOPOH Mepe OObACHUTh *u3sHo 
JIOTHYeCKHE MIpOlecchl, HaOMOLaBUIMeCA HEKOTOPbIMH HCCJeELOBaTeIAMH B 9KC 
nepHMeHTe HW KaIMHUKe (°~°), 


Cramuurpalcku TocyapcTBeHHbIi Tloctynuuo 
MeMIMHCKHH MHCTHTYT 20 V 1958 


UHMTHPOBAHHAA JIMTEPATYPA 


1H. MW: Mas moe Monn coop cou Men. Ar CCCP io l9b2an bl Dre mie 
Physiologie und Klinik, Berlin, 1926. % E.O.Uyapmau, Men. xypu., 6,.Ni 2, 435 ( 
4M. B.Cepruescekui, Tp. KydOsmiescx. meq uuct., 4, 273 (1951). &° M. B. Cep. 
rHeBCKHH, Tes. NOK. Copel. 10 MpoOeme MexKHeHMpoOH. cBxasel, JI., 1955, cTp. 6. 
By apurudn, B ku. [I[po6mempl usnooruu WeHTpasbHOH HepBHOM cuctTempl, M3q. A 
LOD Jaci pao 2. 
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IEHETHKA 


Unen-Koppecnonnent AH CCCP H. A. JYBAHUH 


KOJIAUECTBEHHASH 3ABHCHMOCTb 
ME)KAY 2O30H HOHV3HPYIOLIMX H3JIY4UEHHH 
WH UX ONMACHOCTbIO JIA HACJIEXCTBEHHOCTH UEJIOBEKA 


Cpequ Ovonormueckux NocweqcTBHA palualluH TOKO reHeTuyecKHe 2- 
KTbl, T. €. MYTAILHH B MOJIOBLIX H B COMATHYeCKHX KJIeTKaX, BOSHHKAIOT, He 
(ed MOPOroBoH WO3bl. Oro o8HauaeT, 4TO sOOaA o3a, Kak Obl Maya OHa HU 
la, CMOCOOHA BbISBaTb TeHeETHYCCKHE H3MECHCHHA, UMCICHHOCTb KOTOPbIX Ha- 
WWUTCA B rIpaMOH 3aBHCHMOCTH OT Rosbl pauauun. Ilostomy npobmema xpo- 
‘¥eCKOrO JCHCTBHA MaJIbIX [03 B HaCTOAMee BPCEMA ABMIACTCA OHO U3 riaB- 
IX CpeM 3aay paualMOHHOHW reHeTHKH YesOBeKa. Myralluu, BosHuKarIOMHe 
MOJIOBbIX KJI€ETKaX OOJIYYCHHBIX POAMTENCH, MPOABATCH JIMUb B OyAyuLHX No- 
JICHHAX UemoOBeyecTBa. UtTo KacaeTcH TeHeTHYeCKHX NMOCMeACTBHM, BbISbIBae- 
IX COMATHYeCCKHMH MYyTAalMAMH, BeYULMMH K MOABJICHHIO 3JIOKa4eCTBEHHBIX 
(eMHH W paKOBbIX HOBOOOpasoBaHHi, TO OHH OyAyT MopakKaTb Kak HbIHeLLI- 
e, TaK HW OyyulMe NOKOMeHHA WOTeH. 

OG6palllaicb K OWe€HKe ONaCHOrO BIIMAHHA palMallMH Ha HaCJI€CTBCHHOCTH, 
OOXOZHMO ACHO HMeTb B BUHAY, YTO yrpo3a NOBpexkAeHHH HacJeqCTBeEHHOCTH 
HH3HPYIOULMMU H3JIYYeHHAMH MOXKET MPHHATb peasIbHy!O (POPMY TOJIbKO B 
yuae oOulero HeKOHTpOJMpyeMoro MNOBbIMeHHA (oHa pakualuu Ha Semiue. 
WIbKO B 3TOM CIyYae JleHCTBUIO palMaluuH MOryT ObITb NOABeprHyTbl Maccbl 
jlopeyecTBa. B HacTosjee BPeMA CMHCTBeCHHbIM (PaKTOPOM, BeAYUIHM K He- 
HTPOIUpPYeMoMy Mokbemy (poHa pauallun Ha Gemule, ClyKaT UCMbITATeJbHbIe 
PHIBbI BOJOPOAHbIX OoMmoO. 

Ji1A KOMMUeCTBEHHOH OIeCHKH OMacHocTH sddekTa paluauuW Ha HacwJejCT- 
‘HHOCTb UeJIOBeEKa B HaCTOALMLee BPCEMA HCMOJIbSYIOTCA JaHHble NO pauallMoH- 
Hi TeHeTHKe MbIllel, MouwyyenHble B ombITax Paccen ('). Ilo stTHM JaHHDIM 
cTOTa MYTallMii HaTeH, pH AeHcTBHH SHEPrHH O30 B OAMH PeHTTeH, COCTAaB- 
ret 2—3 X 10°77. Sror KosdhpulueHT palualMoHHOH MyTaOHWJIbHOCTH KJIa- 
TCH B OCHOBY BCeX paC4eTOB MO OMaCHOCTH palualluu WIA HacJeCTBeHHOCTH 
IOBeKa, TAK Kak CUMTaeTCA, YTO paqWalWOHHad MyTaOWJIbHOCTb MBIIUM aHa- 
MUHA TaKOBOH Yy 4eJIOBeKa. 

Oyuako HOBbIe JaHHble NO pasuallWOHHOH WHTOreHeTHKe OOe3bAH (Macaca 
ulatta), nomyyennpie T. T. Tunaxospim u M. A. Apcenberoii, Ralor ocHoBaHHs 
Id H3BeCTHOrO NMepecMoTpa 93TOrO BOTIpoca. 

B onprrax I. I. Tunaxopa u M. A. Apcenbesolt (*) OblI0 MOKa3aHO, YTO 
\CTOTa XPOMOCOMHBIX TepecTpoek B 3apOMbIeBbIX K/eTKaX O6e3bAH TPH Neli- 
Buu oso B 400 r 3HauHTebHO BbIIe TOrO, YTO NOAy4eHO MpH oOMyYeHHH 
faNOrHUHbIX KuleTOK MbuueH. Ha 11 qenb mocae o61yyeHHA y O6e3bAH YHCIO 
lep, MOpaxKeHHbIX XPOMOCOMHBIMM MepecTpOlKaMH, COCTABIAJO 28,66%, a y 
sme 11,12%. Cnycra cpok, mpHMepHo paBublii */, MpOAOsMKMTebHOCTH 2KHS3- 
1 KaxKJoro U3 BHIOB, T. e. WIA OOe3bAH 2 ToMa UM WIA MbILel 40—60 Hel, y 
»PBbIX XPOMOCOMHBI€ HepeCTPOHKH COXPaHMWIMCb B 5,85% sfep, a y BTOPbIX 
9.52% sanep. Oro nokasbiBaeT, YTO YaCTOTAa WHTOreHeTHYeCKUX H3MeHeHHH MPH 
BeHCTBHM OHO HM TOK %Ke Wo30lH 9HeprHu y o6e3bAH COCTABJIAeT BEJIHUHHY, 
JUMepHO B Ba pasa OdJIbITyIO MO CpaBHCHHIO C MbIIUaMH. TakuM o0pasom, 


. JAH, 7. 122, Nd 4 113 


Wt O6e3b1H VW, BO3MOXHO, WIA YeOBeKa, TeHeTHYeCKaA PasMOUYBCTBHTE/Ib~ 
HOCTb B Ba pasa BbIllle 10 CpaBHeHHIO C HbIHEe oOuLelpuHATON. ST0 MO3BOUIAeT 
CuHTaTb, YTO B aHHOM cyly4ae YacTOTa MYTallMH Ha reH MpH WeMCTBHM paMalinu 
josoii B OLMH peHTren cocTaBiser 5-10°%. J 

Koneuno, u 3ToT KosdulNenT palualHOHHOU MYTaOWJIbHOCTH, npewarae- 
MbIi B HaCTOAUeH padoTe IA OWCHKM TeHeTHYeCKOH PaMOUYBCTBUTEJIbHOCTH Y 
yeloBeKa, He MOXKeT MMeTb OKOHYaTeNbHOrO XapakTepa. Jia JadbHeluero: 
IIpPHOWKEHUA K MCTHHHOM XapakTepuicTuke 9Toro KosppulMenta HeoOXOMMO- 
rIpOBeeHHe OOWMPHEIX OMbITOB MO TeHeTHKe OO YYCHHBIX OOe3bAH HM COOP TIpsA- 
MbIX H KOCBCHHBIX JaHHbIX MO JleHCTBHIO paslMallMH Ha HaCJIeACTBEHHOCTb YeJO-. 
Beka. Oj\HaKo Ha COBPeMeHHOM 9Talle HallIMX 3HAYeHHH, MepeXO OT aHHbIX, Pa-. 
Hee MOJIYYCHHBIX Ha MbIllaX, K MaTepHalaM MO paqMallMOHHOM UMTOreHeTuKe: 
o6e3bAH, MpeCTaBJIAeT HECOMHeEHHOe 3HAaveHHe, 

[na Toro uToGpl OWeHUTb, B KAKOM KOJIMYECTBE HAaCseCTBEHHEIX 3a0omeBa- 
Hii CpeqM YeOBeYeCKOrO HaceJleHHA MOXKe? BbIPAsUTECA sdpekT TOH MAM Upy-) 
oli WO3bl PakMalluH, HeOOXOLMMO 3HaTb COOTHOUWIeHHe PalMallMOHHOH M ecTecT-. 
BeHHOM MyTaOMJIbHOCTH y YeOBeKa. B nociesqHee BPeEMA NOABHJICA PAX CBOLOK | 
MO YaCTOTaM eCTeCTBeHHBIX MYTAIMM, BbISbIBAIONIMX Y YeOBeKa OMpee/eHHble: 
HacJleCTBeHHbIe 3aGoeBanusa (°,*). TouHocTb olleHKM MyTaOWJIbHOCTH TeHOB! 
y ueloBeka HepeiuKa. HanOomee oOocHOBaHHble JaHHble NOyYeHbl MO JOMu- 
HaHTHbIM MYTAILHAM, BbISbIBAaIOULMM KJIMHHYeCKH XOPOWIO MHarHOCTHpyeMble 
HaCJIe@CTBeHHbIe 3a00leBaHuA, TaKHe KaK peTMHOOMacToMa, NOABMATIONLAANCH | 
ce uactotol 4-10°°, ry6eposHbIli cKmepo3 c uactotonH 5-10°%, MUKpOra MUR} 
c uactotoH 5-10°* u apyrue. B oTHOMIeHHH OMeHKH CpeqHel ecTecTBeHHOH MYTa-} 
OWJIbHOCTH yY YeOBeKa Ha TCH MMeIOTCA Pa3sHble MHCHHA. BobUIMHCTBO aBTO-} 
pos momaraer (°), YTO B OCHOBHOM CpeHAA MYTAOHJIbHOCTb OTJEIbHBIX TeHOB} 
KoleOeTca B upegenax 1-10 *—1-10°°. OnenuBat omyOnukoBaHHble aHHbIe.| 
clekyeT HMeTb B BUY HeKOTOPY!0 TCH] CHI[HIO K 3aBbILLIeHHIO YaCTOT MYTHPOBa-| 
HHA, TaK KaK YCTaHOBJIeHO, YTO B pAZe cly4aeB CXOAHbIe POpMbI GomesHH MOryr 
BbISbIBATbCA He3ABHCHMO JleHCTBHeM aHaJIOPMUHbIX TeHOB. YUMTHIBAA 3TO, B Ka~ 
yecTBe CpefHeH WaCTOTbI eCTECTBCHHbIX MYTAIHH Ha TeH MOXKHO MPHHATb BE 
JIMuHHY, paBHyio He 1-10°°, a cpenHioio Meany 1-10 u 1-10°§, tr.e.5-10% 

CpaBHuBad YacToTy MyTallMH Ha reH, HHAYUMPOBaHHbIX MOHH3HpyIOULNME| 
W31yYeHHAMH Jo30H B | r, paBHyio5-10°7 uw uacrory ecTecTBeHHOrO MyTHpoOBa-} 
Hua, papHyto’ 5-10°°, mpl BHAMM, YTO lo3a 9Hepruu B | r BHISbIBaeT ONHY Jeca- 
Ty!0 UacTb CCTeECTBEHHOFO MYTHPOBaHUA. OTOT pacueT MPHBOAUT K BBIBOLY, UTO! 
O30, yABaMBalolel ECTECTBeHHbIHi TeEMI MYTHPOBAHHA Y YeOBeKa, ABMIACTCH! 
KOJIMYeCTBO S9HeprHuu, paBHoe 10 r. 

OTOT BbIBOK Mee? BaxKHOe 3HayeHHe IA PalMallMOHHOl TeHeTHKH YeOBeKa., 
lo cux lop yABauBatomlad Jo3a cuuTalach MexKauleli B rpaHulax Mexy 30— 
80 r (°,). Brepspie mpuMeHMB pA MeTOAOB pacuera, KOTOPbIe OMHAKO elle Het 
BKJOUaIH COOOpaxkeHHH, H3JIOKeHHbIX B HACTOAIMeH CTaTbe, 3HaYeHHe JO3bI B 
10 r, Kak JO3bI yBanBalolleH eCTeCTBeEHHBIi TeMn MyTalluli y uenoBeKa, ObiIGt 
oOocHoBaHO aBTopoM B 1957 r. (8). 

B HacTosilee BpeMA MO MpeO*KeHHIO CoBeTcKOH Jeneranuu, Jo3sa B 10 n 
KaK KOJIMYECTBO SHEP, YABanMBalOulel YaCTOTY eCTeCTBeHHOFO MyTalMOHHOrG 
mpomecca y Yelopeka, MPpHHATA B Ka¥eCTBe BO3MO%KHOH HayuHEim KOMHTEeETOM, 
OOH no aTomHot payuatun. | 

Oljenka creneHH MOBbIMeHHA (tboHa paqualuu Ha Semue B HacTOAIeM HE 
OyAyUleM B pesybTaTe BLINALeHUA PalMOaKTHBHEIX OCaKOB OT y2Ke UMEBIINXCH 
B3PbIBOB AaTOMHBIX HM BOJOPOHBIX OOMO H OT NpOOJKeHUA UCNbITAHHH He HMeeT 
CMHHOAYINHOrO XapakTepa. BosMoxKHOe MaKCHMaJIbHOe MOBbIIeHMe palMalluy 
Ha Gemule BceJCTBHe HCIbITaHUH, ec OHH OYLYT mposomxKateca Ha YpOBH4 
1953—1955 rr., mpwHumaerca papubim oT 0,1 r go 1 r CARH | 

Tloxasano (°-§), uro ecrecTBeHHbIit MYTAaUHOHHbI Mpolkece NPHBOLUT K M10} 
ABJICHHIO B KayKOM TIOKOJeHHA OKONO 4% eTeli, MopaxKeHHbIX THAKEJDIMI! 
HaCJICACTBEHHBIMM 3a0oleBaHnamu. B cmyuae, ecu tou paquattuu ycrToiunso m0! 
BBICHTCH Ha BCJIMUMHY, paBHylo 0,1 r, To cpequ Hacenenua Seman B. 2,5-101 
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YeJIOBeK B KaxKOM OyAyujem noKosenun | 000 000 mogelt JonomHUTeIbHO Gy- 
AYT MopaxkKaTbeA HaCyeACTBeHHBIMH OoesHAMH. Ecam chon paualltun moBbIcHT- 
CH Ha | r, JONOHHTebHOe KOMMUeCTBO HaCeMCTBEHHbIX 3a00/1eBaHHit OXBAaTUT 
B Ka2KJOM Oyyymlem nokomenun 10 000 000 uenopex. K stomy HeoOxoguMo ele 
00aBUTb He€CKOJIbKO MHJIJIMOHOB Cily4aeB 3a00/leBaHHi pa3HbiIMH CopMaMu 
JICHKEMHM VM paka. 

YkKa3bIBad Ha STY OMACHOCTh [WIA HaCJIeICTBeEHHOCTH YeOBeKa, HeEOOXOUMO 
OTMETHTb, YTO OHA MOXET PeaJIMZOBaTbCA TOJIbKO B CyY4ae HEKOHTPOMUpyeMoro 
NOBbILICHHA PawHaluu B Cpesle, TakOrO Kak MocsleCTBUA, HaCTyMaloulHe B pe- 
3yJIbTaTe B3PbIBOB ATOMHbIX HM BOMOpOAHbIX 6om6. Bo sBcex Apyrux cayyasx, 
T. €. NpH MHPHOM HCMOJIb30BaHHH AaTOMHOH SHeEprHu, 3allluTa OT paualluu 
M pa3yMHbIM KOHTPOJb Ha eHCTBHeEM HCTOUHHKOB HOHH3HPYIOWINX M3yueHuit 
MOryT OOecneyHTb Oe30NacHOCTh JWI HaCJIeCTBeHHOCTH 4YeJIOBeKa. 


Tlocrymuv10 
25 VII 1958 


IMTMPOBAHHAS [JIMTEPATYPA 


1W. L. Russel, Radiation Biology, N. Y., 1954. 2°. T. Tuuaxos, M, A. 
Apceubesa, Tp. 2-4 )KeneBckol kontep. NO MHPHOMYy HCHOMb30BaHHIO ATOMHOM 3HEprUH, 
1958 (Bneyatu). * H. Nactshei m, Eugenics Quart., 2,9(1955). +L. S. Penrose, 
The Hazards to Man of Nuclear and Allied Radiations, London, 1956. °® H. Firtz-Nig- 
g1i, Fortschr. Geb. Réntgenstr., 87,4 (1957). ® I. V. Neel, W. I. Shull, Human Here- 
dity, Chicago, 1954. 7 The Biological Effects of Atomic Radiation, Nat. Acad. Sci., 1956. 
§H. I. Ly 6u Huu, H3s. AH CCCP, cep. 6uon., Ne 6 (1957). 
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EPICA 


B. C. KHPNHUYHWK OB 


CTENEHb FETEPOrEHHOCTH NONYJIAWMH CA3AHA HW PHBPHAOB 
CA3AHA C KAPIIOM 


(IIpedcmaeaeno axademuxom H. H. WI maaseaysenom 24 V 1958) 


Jina nmolapatoulero OObUIMHCTBa pHIO XapakTepHa NOCTOAHHaA M3MeHUH- 
BOCTb MHOFHX MOpdouOrHyecKHX MpPH3HAKOB, HMeIOWLHX TMarHOCTHYeCKOe 3Ha- 
yeHne. K HMM OTHOCATCH, B TepBylO O¥epeb, TAK Ha3blIBaeMble MepHcTHueCcKHe 
(cuerHble) IpH3HaKH — 4HCO syYeH B TWaBHHKaX, YHCO YellyH BONb Oo- 
KOBOH JIMHHH, YHCJIO TO3BOHKOB, UHCJIO %KaOePHbIX TbIYHMHOK HM HEKOTOPHle Apy- 
rue. BappupopaHne M0 KaxKJOMY H3 9THX MPH3HaKOB B TipesleiaxX NOMyJIAWHH 
OObIUHO MOAUHHAeTCA 3AKOHY HOPMaJIbHOrO pacnpeyemtenua. Takand Bapnallua 
THNMYHA, B UACTHOCTH, JIA Ca3aHa (Cyprinus carpio L.), 3acenatoujero MHOrHe 
mpecHoBosuble Bogoemp! Esponst u Asun (’). 

Bapuallua mo CueTHBIM IIpH3HakKaM y OembyIorH wXHBOpOAALeH (Zoarces 
viviparus L.) uw y curop (Coregonus) oka3alacb B 3HaUHTeJIbHOM CTeMeHH Ha- 
CeCTBeEHHOH HM M0 CBOeH IpHposle, OYeBHAHO, NOmHreHHOH (7~*). B To 2%xe BpeMaA 
MOUTH BCe H3YYeHHbIe NPpH3HaKH 3aBHCAT B CBOeM BbIpaxKeHHH UM OT YCJIOBHH 
Cpebl, B UaCTHOCTH OT TeMMepaTyPbl BOLL B MepHOX IMOPHOHATbHOTO Pa3BH- 
Tua. Onpitst c Zoarces, Salmo u Fundulus (?,°) mo3BpomH“aH TO“HO yCTaHOBHTb 
TaKYIO 3aBHCHMOCTb JWI UYHCJIa MO3BOHKOB. TakuM 06pa30M B OCHOBE HOPMAalJIb- 
HOrO BapbHPOBaHHA CUeTHDIX IIPH3HaKOB JIeKUT MW TeHOTHNMMYeCKaA, WH NapaTH- 
MmM4ecKat H3MeCHUMBOCTD. 

B nmojHOH Mepe 9TO OTHOCHTCA HM K H3yYeHHOMY Hamu ca3aHy. Bompoc o 
MpH4YMHAX BOSHHKHOBeCHHA MW COXpaHeHHA TakOro pola eCTeCTBeHHOM H3MeH- 
YMBOCTH OCTaeTCH OTKPbITbIM. 

B xkauecTBe TIpHMepa IIpHBeeM HeKOTOPble JaHHble MO HM3MeCHYHMBOCTH 
HaCJI€QOBaHHIO OAHOTO H3 BayKHeHMHX CHCTeEMaTHYeCKHX MpPH3HaKOB Ca3saHa — 
YHCIa MATKUX JIyueH B CIMHHOM IWaBHuKe. OTH LaHHble CoOpaHbl HaMU Ha TIpo- 
TAKeHMM PAa eT B XOMe PaOoTbI NO Co3qaHHIO CeBepHOH THOPHAHOM MOpomH 


Taio ane 


Hacaeqopanne YUCJIa MATKUX oy uen B CNHHHOM IiJIaBHHKe B NapHbIX CKPCl[HBaHHAX 


y 2 Yuceno myueit 
ucno myuen 
Tlopoqnaa rpynna y pomuresen| 44 15 16 17 18 49 | 20 | 24 29 
(moO MOTOMCTBYy) ; * 
Gi Uncsio SKSeCMIIJIAPOB B MOTOMCTBE 
Amypckue casaHbt LG 1 20 | 64 | 45 7 il 138 
lg || 20 | ae |) ke 8 2 49 
Kapnpt AO 24 LO Ne 2 oa 024 4 57 
Pal | 2 1 hs} || ite! Hl Be Nl Bs 
Tu6puger 1-ro noxo-| 47 | 20 2) | Bi || AG 2 98 
JICHHA WS) |) AG 4 WAS | iy |} acs} 1 64 
20m ees || 8) 2s) 2 65 
Tu6puget 2-ro noKo-| 20 | 49 {l YW Stl 45 | 49 1 94 
JHA 20 aie Wil 40 | 84 | 45 11 4 1195 
PuoOpuznt 3-ro noKo-| 20 | 20 4 (|, as 14 6 40 
JI@HHA 18 49 Oost | AON a 2 95 


I] p UHUMeuaHHe. Tloay2upupm BbIeJICH Be3ye MOJlaJIbHbIM KJIacc. 
716 


Kapmlla,— paOorbl, MpOBOAMMO MyTeM CeseKILMH THOPHAOB M@xKAY KYJIbTYPHbIM 
KaploM H ero OM3KHM powuyem — aMypcKUM ca3aHOM. 

Hacaeqopanne uncna wyueli B CNMHHOM MWiaBHHKe HavGoulee YeTKO BBIAB- 
JIACTCA IPH aHaIM3e NapHbIX CKpeulMBaHHk (Taba. 1). Ono O6HapyxKuBaeTCA Kak 
MIpH CKpelujHBaHHH Ca3aHOB WIM KapllOB BHYTPH ceOxA, Tak H pH NomyueHuu 
Tpex rHOpuAHbIX renepalul. Koppersuua Mexyy wucnom wyyeli y poxuTeneli u 
MOTOMCTBA AOBOJIbHO 3HaUHTesIbHaA (Ta. 2), XOTA HM He WIA BCeX MOPOMHbIX 


Taodnmuna 2 


Koppeasuua Mexiy cpexHHM 4MCJIOM MATKUX syuell B CNHHHOM M1aBHuKe 
y posuTesen u moTomcTBa 


Toponsaz rpymna | ue |  Koobibauness | ORORAGS suns sysctl 
(m0 mloromecTBy) Pati aes 

powsuTeJH TLOTOMCTBO 
AmypckHe ca3aHbt 4 +0,71-40,25 17,38 Pa 
Kapnet 6 +0 ,56-+40,28 20,39 18,95 
Tropugst 1-ro noxonenua 8 +0,76+0,15 18,45 17543 
TnOpnzbt 2-ro noKowenna 8 --0 42-40, 28 49 {02 ASE) 
TnOpuzb 3-ro noKoseHua 12 +0,65-+0 ,17 AS )ealal MOR 22, 
Bee rpymmt 38 +0,76-+0,07 18,94 18,59 


rpymm craTucTHyecKH ocToBepHa. XapakTep 9STOH KOPpPeIAWHH BUeH Us 
MpHBOLHMoro HaMu OOmulero rpaduKa (puc. 1). Ananu3supya Tao U rpapuk 
MOXHO CielaTb pA oOoOmeHnh. CremeHb HacsleqyeMocTu aHHOrO MpH3Haka 
ompeyesAercA BeIHUNMHOH nopsyKa 2D 
60—70%, Moxer ObITb axe Soule. 
HacaeycTBeHHOCTb HECOMHEHHO HMe- 
eT MOJIMMepHbIN XapakTep. Y rno- 
pudop |-ro noKosleHua HaGwiomaerca, 
He3aBHCHMO OT HallpaBJIeHHA CKpe- 
IHBaHHA, HEKOTOPHIM CABHT B CTOpO- 
HY aMyPCKOPO Ca3aHa, 4TO MO3BOJIAeT 
TOBOPHTb O OouIbilleH MOMMHAHTHOCTH 
HaCJI€ACTBCHHBIX (PakTOpOB MKOTO 
ca3aHa. 

AMMJINTYa U83MeHUMBOCTH “NCTA 
myueH ocTaerca BO BCeX CKPpelHBa- 
HHAX  YAHBUTeJIbHO MOCTOAHHOM 
(ra61. 3). Bapuanua (s”) HemHOro 
cHuxKeHa y rHOpuyos 1|-ro noKosie- 
HHA, HO BO 2-M MOKOJIeCHHH OHA He 
BbIXOAHT 3a TIpelebl HOPMbI WIA 
casaHa HU Kapna. Koasdduinent u3- Puce. 1. ecueee Me eee B 
eee nae Sy Jno tes i ae ae aes Ene ta eos 
BCexX Tpex MOKOJEHHH NPaKTHYeCCKH = 4-r9 noKonenus, 4— 2-ro moKoneHuA, 5 — 3-ro 
OAMHAKOB. YBeMueHHe M3MeCHUMBO- NOKOJICHHA 
cTH HaOstONaeTcH OObIMHO TOJIbKO B 
TeX CKPelIMBaHHAX, rye wucsa yueli 
JIA POMTeseH OUeHL pa3sJIMUHbi (OMHO 3 CKpellMBaHHH ca3saHa B 1947 r., 
TPM THOPHAHIX CKpellMBaHHA pa3sHbIx Jet). MHbIMM cOBaMH, BO 2-M NOKOVIe- 
HHH He HaGwO,aeTcH OObIMHOrO JIX MHOPHX 2XHBOTHBIX H pacTeHH pacuiH- 
PpeHHA H3MeCHYMBOCTH B pe3yJIbTaTe PacileneHHusA. 

Takne *Ke 3aKOHOMEPHOCTH HacleqOBaHHA HW H3MCHYHBOCTH HaOOMaloTcA ul 
Mp aHaiuse Jpyrux cucTeMaTHueCKHX CUeTHBIX MpH3HakoB (Tab. 4). B aByx 
CnelMasIbHO MOCTAaBJICHHBIX CKPellHBaHHAX Oblla HCMOMb3OBaHa OAHA H Ta Ke 
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Ta6auna 3 


VismeHuvBocTh 4HCIa MATKHX JIyuell B CNWHHOM MJlaBHAKe y Ca3aHOB, KapmoB 
M UX THOpHAOB pasHbIX reHepallult 


Kosdodunnent | 
Bapuanwa (so?) H3MCH4HBOCTH 
Cpez- (C, %) 
Mecro 4 roy, mie OE er Hee Tun cKpeulH- 
opowHan aHcJI0 pieysct TIA 
BHIpalwluBaHnHaA ince Manuel oe naaned BIE BaHHA 
npoopl rpy unl npoopl rpy net 
Ake JO HILbI 1947 Cazauet amyp- | 16,29] 0,684 | 0,937 | 5,08 | 5,46 | Tapxoe 
1947 |ckue 18,541 | 4,189 | 0,937 | 5,84 | 5,46 ; 
Ske NOMILBI 1947 Kapnpi 18,33] 0,713 | 0,747 | 4,67 | 4,48 | Tlapxoe 
1948 19,89| 0,879 | 0,747 | 4,71 | 4,48 | Maccosoe 
Ponma 1954 19,88] 0,650 | 0,747 | 4,05 | 4,48 zs 
SKe NO MILbI 1947 Tu6puanr 1-ro | 17,97} 0,479 | 0,652 | 3,79 | 4,05 TlapHoe 
1947 MOKOJICHHA 15,98] 0,547 | 0,652 | 4,63 | 4,55 i 
1948 18,28| 1,094 | 0,652 | 5,75 | 4,55 : 
1948 17,40] 0,486 | 0,652 | 4,01 | 4,55 ‘ 
Sloe IO HILbI 1949 Tn6pugn 2-ro | 19,05] 0,765 | 0,774 | 4,59 | 4,54 THe30Bo0e 
1949 MOKOJICHHA 119528150, 984 |) 0,774 19,00 |"4,04 (23) 
S3aBblcoube 1950 18,55| 0,523 | 0,774 | 3,90 | 4,04 | JIlapxoe 
4951 SOO) | RAO | ORES || Girl Nec ox 7 
1954 195381 0,832) | O,774 \W4e7ay | 4854 F 
4954 19,381 0,768 | 0,774 | 4,52 | 4,54 £ 
1954 49), 83)| 0,482) 0, 7745103 50) lee, 04 5 
Ponura 1954. Tu6pugpt 3-ro |} 19,45] 1,000 | 0,697 | 5,14 | 4,36 IlapHoe 
1954 MOKOJICHHA 18597 | 0,006) 170,697 3,79) 4,36 THe3yoBoe 
(23d) 
1956 18,73] 0,725 | 0,697 | 4,55 | 4,36 | MaccoBoe 
1956 18,81 | 0,559 | 0,697 | 3,98] 4,36 \(29 9+2¢¢) 


TaoOauuna 4 


HacweqoBanve CYCTHBIX MPH3HaKOB y THOpHAOB 2-ro NoKoJeHHA (MO ckpeulMBaHHam 1951 r.) 


1-e ckpellHuBaHue 2-e cKpeluluBaHue 
JlocTropepHocTb 
pasmuuuaA 1-ro 
[@) cpeqHAA| cpeqHAA WA cpequss| cpenquaa gua | ¥ 2-ro ckpell. 
CO | aa po- MOTOMCTBa SO | ana po- MOTOMCTBAa (=) 
muTrenei (M + m) qWuTeneti (M + m) ™ diff 


Markue ayun BD | 20] 19 | 19,5 |19,64+0,09] 17 | 18,5 19,09--0 ,07 4,6 
TyMOBHuHEIe = o- 

3BOHKH Ke) aSs|| ales} 17,68-+-0,07} 18 |] 48 17,75-40 ,04 OFS 
Bce no3BoHKu 37 | 86 | 36,5 | 36,51+0,06| 37 | 37 36 ,59+0 ,04 Elsa 
Uemryu no 4.4 ad || BO | gis 38,79-+-0,13} 38 | 37,5 |38,21-++0,08 Bate. 
dKaOepubie THYHHKH | 22 | 25 | 23,5 | 23,24+0,16] 22 | 22 21,49-+0,08 9,6 


CaMKa, HO CaMIlbl pasIMYaIHCb 10 OOJbILIMHCTBY Mopdosoruyeckux oOcobeHHO- 
cTel. PasM4ua MOTOMCTB 10 TpeM mpu3HaKam (4HCJIO syueH, uHcO YellyH 
YMCO WAaOePHBIX TbIYMHOK) COOTBETCTBOBAIM PasIHIHAM MeEXKLy CcaMuaMu 1 
OKa3aJIMCb CTaTHCTHYeCKM JOCTOBepHbIMH. PasMax u3MeHuNBOCTH 2-ro rHuopul-. 
HOro NOKOMeHHA HM 10 STHM MpH3HaKaM Obl He Ooubile, YeEM IPH BbIPAauMBaHHH 
HCXOJHBIX (PopM. 

CpoeoOpasublli XapakTep HaCe€OBaHuA KOMMUeCTBeHHDIX IIpH3HaKOB y | 
rHOpHoB Ca3aHa M Kapla He ABAeTCA ucKO“eHHeM. Ilo yYCTHOMY CooOmLeHHIO 
leh ge HukomoKuna, BO 2-M NOKOJICHHM OCeTPOBLIX rHOpHOB He HaGvtOsaerca | 
YBeNMYCHHOW U3MeH4MBOCTH. Oto xe ormeyaioT I. I. [lomepanues u B. U. Tpo- | 
UUKaxt [Wit THOpuAoB curac punycom. BepostHo y MHOrHuXx BUOB pbi0 mp cKpe- | 
U\MBaHHM MbI BCTpeTHMCH C TaKOH %Ke 3aKOHOMEPHOCTbIO. 
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Cuurt (°), aHanu3upya orpannuenua B peKomOunaluax TIpH CKpelllMBaHHH 
ABYX BUOB TaOaka, BbIJeIAeT [BE OCHOBHHIC IPHUMHBI 3TOTO ABMCHUA: BbIOO- 
POYHY!IO SIMMHHAUMIO HeKOTOPbIX KOMOMHallHH BCJeqCTBHe JMcrapMoOHHii B 
PasBUTHH HW MHOXeCTBeHHbIN PeHeTH4eCKHH KOHTPOJb UcCeLyeMbIX MpHsHakos. 
Haim anuble ropopsAT 0 TOM, 4TO y pbIO MBI HMeeM Jeno Cc BbICOKOMOJIHMep- 
HBIM HaCleJOBaHHeM KOJMUCCTBEHHBIX pasmMuni. Kaxypili npu3sHak 3aBHCHT B 
CBOCM BbIParxKeHHH OT MHOFHX ecATKOB (MOxKeT ObITb axe coTen) renos. Vy 
‘Ca3aHa, H Y Kapla OHH HaXOJATCA NpeHMylecTBeHHO B TeTepO3HTOTHOM Co- 
CTOAHHM, MepeKOMOMHUpysAch, OGyCOBIMBaIOT HOpMambubIit xapaKtTep e- 
HOTHMMYeCKOH KpHBOli pacnpesenenua. Ypopenb rereposuroTHocTH JouxKeH 
‘ObITb OUCHb BbICOK HW COXpaHAeTCA, MasIO H3MeHAACb, BO BCeX HMOCeLOBAaTe/b- 
HbIX THOPHAHbIX TeHepallHAax. 

CasaH (Kak, BepoxATHO, M MHOrHe Apyrue pblObl) npencraBaaer mpuMep Bua 
‘C MOBBIMICHHOW eCTeCTBeHHOH FTereporeHHocTbio. TakylO rereporeHHOCcTb Mbl 
C4HTaeM HMeIOlleH allalTHBHOe 3Ha¥eHHe. Bosbliiad mIOJOBHTOCTb Ca3aHa H 
‘OoNbiloe YuCIO XpoMocoM (2 n = 104) oSecneuHBaloT BO3MOXKHOCTD NOMyYeHUA 
CaMbIX Pa3JIMYHbIX TeHeTH¥UeCKHX KOMOMHALMH Ha OCHOBe CilyYaiiHoro coue- 
TaHHA MOMMMepHbIxX caKTopos. [IpeoOnagqaTb OynkyT KOMOnHalMH, aloulue 
<pelHee BbIpakeHwe Mpu3sHaka. OJHUM H3 (akTOpoB, MOAepxuBalouUx re- 
Te€pO3HPOTHOCTh oOcobeH HM TeTepOreHHOCTb MONMYJAWHH Ha BbICOKOM ypoBue, 
MOXKET ObITh reTepO3HC. OKSeMIVIAPbI, CHJIbHO YKJIOHAIONIMeCA OT HOPMBI (B OC- 
HHOBHOM Oovlee FOMO3HTOTHbIe) OyAYT 3MMMHUpOBaTbcaA. Tem caMbIM reTeporeH- 
HOCTb NOMYJIAWHH aBTOMAaTHYeCKH NoMepxKuBaetca OTOOPOM. 3a AWIMTeIbHEIE 
TIPOMeXKYTKH BPeCMeHH B XOMe Takoro OTOOPA AOJKHbI CO3MaBaTbCA XOPOIO CcOa- 
JIAHCHPOBaHHble TeTepOSHroTHble TeHeTHYeCKHe CHCTeMbI. OcoGeHHOCTbIO TaKHX 
CHCTeM ABJIAeCTCA MX YCTOHUYMBOCTh (rOMeocTa3), 3HAYeHHe KOTOPOTO B 3BOVJIIO- 
WHOHHBIX ABICHHAX B MOCNeMHee BpeMA CTAHOBUTCA BCe Oomee H Oouee ACHBIM 
«’,”). 

Kak noka3bIBaloT Halll HaOJIOeHuA, pocT THOpHAOB Tak2Ke He CTaHOBHTCA 
oee H3MeHUMBbIM BO 2-M noKOJeHuH. MoxkHo mpesznouarathb, YTO B OTHOLICHHH 
OOJIbIUMHCTBA H3MCHUMBBIX KOJIM4CCTBCHHDIX IIPH3HaAKOB HOPMAJIbHbIM JIA pbIO 
SABJIACTCA MHOKCCTBCHHbIM TeHeTHYeCCKHH KOHTPOJIb, NOBbILMeHHAaA FreTepo3Hror- 
HOCTb HM HamwuNe YoMeocTaTHYeCKHX CHCTeM. 

Y Takux ppi6, Kak cia6o NosBwxKHaA OelbAiora %AHBOpOAAMAaA, Hacmey- 
CTBCHHaA H3MCHYMBOCTb CUeCTHBIX NPH3HAKOB HCMOb3yeTcA pH oOpasoBpaHHu 
MHOXKECTBA OTMYAIOWUXCA Apyr oT Apyra AoKambuEIx cop (°). Tereporen- 
HOCTb BHJa 3feCb cmocoOcTByeT MOBBIINeHHIO ero SBOJIOWMOHHOM [lacCTH4HO- 
ccTH. Y ca3aHa Haluuue OOMbUINX NepeqBuxXeHHH HM YaCTHUHOe CMeleHve MOMy- 
JAMA BO BPeMA Pa3MHOXKEHUA MpeMATCTBYeT MOMHOH UX H3ONALMM U OOpa3zo- 
BaHHIO MeCTHBIX pac. Y NOMOOHHIX Ca3aHy BUOB Ha NepBbI Ma BbIABHTaeTcA 
‘alanTuBHoe 3HaueHHe FeTepoO3urOTHOCTH, KaK TaKOBOH, T. e. JYUUIMH pocT u 
MOBbILICHHAA 2KHSHECMOCOOHOCTh ocoOeli, HMeIOUIHX COasaHCMpOBaHHble reHe- 
THUeCKHe TeTepO3HFOTHbIe CHCTeMbI H OOUIMH BLICOKHH yPOBeHb TreTreposHror- 
HOCTH. 3HaueHHe MOBDILICHHOH SBOJIONMOHHOH aCTHYHOCTH COXpaHAeTCA 
‘OJHaKO H 3Jecb; B Culy4ae 3aceeHHA Ca3aHOM HOBbIX H30JIMPOBaHHbIX BOJOCMOB 
JIM CYULECTBEHHOFO H3MeHeHHA YCIOBHH OOHTAHNA B paliee 8aceeHHOM BOOe- 
Me rereporeHHocTb OOseruuT ObicTpoe npucnocobieHHe K HOBbIM YCJIOBHAM 


B Xofe oToopa. 


Beecoro3Hbli Hay4HO-HCCeOBaTebCKHH MHCTHTYT 
osepHoro H peyHoro pbIOHoro XoO3sAHCTBAa 


Ilocrymuu0 
23 V 1958 
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IKOMOLH A! 


MW. B. CTEBAEB 


POJIb NOUBEHHbIX BECMO3BOHOUHBIX B PASBATHH MHKPO®JIOPbI 
NOYUB CYBAPKTHKH (HA TIPHMEPE JIAUMHOK TIPULIDAE, DIPTERA), 


(IIpedcmasaeno axademuxom B. H. Cykaueeoim 23 V 1958) 


Hecmotpa Ha lWwHpoKoe u3yueHve nouB Cy6apKTHKH C WeuIbIO HX CeIbCKO- 
XO3AHCTBCHHOFO OCBOeCHHA, Mbl MOUTH elle He pacmouaraeM 300/10rMuecKoH 
XapakTepucTukol 93THX nou. TlowBooOpa3scBaTebHad %Ke JleATeIbHOCTh Oec- 
TO3BOHOUHDIX CyOapkTHKH 3aTPOHYTa M3YUeHHeM JIMUIb B OTHOWICHHU ow e-: 
BHIX uepBelt  (*,1%). 

UccseqopaHua asTropa B palione r. Canexapna u JI. C. Ko3nopcxon 3B 
BonpiesemMebcKoH TyH{pe (*) NoKa3biBaloT, YTO TYHAPOBble MOYBbI OONIbHO 
HaceJieHbl GOecHO3BOHOUHbIMH — JleTpuTotaraMu, MMEeIOULHMH, KaK U3BeCTHO, 
BaxkHoe 3HaveHHe B MouBOOOpasoBaHHu (Enchytraeidae, Collembola, Diptera 
u wp.). Jlowkeppre xe veppu (Dendrobaena cctaedra u Eisenia nordenskiéldi} 
BCTpeYeHbl HaMH JIMIIb B HeCKOJIbKHX TIOUBCHHbIX Pa3HOCTAX, B KOJIMUeCTBE 
Bcero 6—7 9k3emmapoB Ha 1 Mm’. IInorHocTb mouBooOuTalOuINX 2KHBOTHBIX: 
cpelHero pa3Mepa B JeATeIbHOM CJIOe TYHAPOBbIX mo¥B (O—6 cM), rayoxe 
KOTOPOrO OHH He OMYCKaloTcA, H B MOXOBO-JIMIMAMHAKOBOH JlepHuHe KoeOuleTcs 
oT 260 no 682 ak3emnuapos Ha | mM’, a nuoTtHocTb Collembola or 50 yo 506 
9K3eMIWIAPOB *. Takasd MJIOTHOCTb Maslo ycTyMaeT MJIOTHOCTH 3aCeleHHA jeAa- 
TeJIbHOrO COA JIECHBIX NoOW30mMCTHIX TouB (1%). B ycnopuax CyOapKTukn, rye 
MUKPOOHOJIOrHYeCKOe Pa3JIOXKeHHE PACTHTEJIbHbIX OCTATKOB MOMaBeHO, 3Ha- 
uUeHHeE JeATeJIbHOCTH Oe€CNO3BOHOUHEIX B YCKOPeHHH pa3JO%KeHHA JoJK- 
HO ObITb OcoOeHHO BemHuKO. Han6onee rycTo HaceleHa XKHBOTHBIMH 30H4 
lepelJIeTeEHHbIX KOPHAMH TMOMOCTeH Ha KOHTAKTe MOXOBOHM JepHHHbI UH COOCTBeH- 
HO M1OUBbI, KOTOPad cooTBeTcTByeT ropH3oHTy Ay. Jia 3TOM 30HbI B OO/IbINIHH- 
CTBe IIOUBCHHBIX pasHocTeH, a OCOOeHHO B HaHOoulee THMMUHBIX JIA paliona 
Camexaplla TYHPOBO-rvieeBbIX NOUBaX MOM KyCcTapHuKOBOH TyHApoH c Betula 
nana HanOojlee XapakTepHbl KPYNHbIe JHYMHKH JomroHoxek (Tipulidae). 
OuM NMTalOoTCA pasHOOOpasHbIMH KaK MepTBbIMH, TaK HW XKMBbIMH pacTHTeJb- 
HbIMM TKaHAMH HM, MO MHeHHIO HEKOTOPHIX ABTOPOB, OJI2KHbI HPpaTb B MOUBO- 
oOpasoBaHuN B TYHApe ropa3sJo OoubIy!O pob, YeM ow*kesble yeppu (“, 1). 
B mouse KYCTapHHKOBOH TYHIPbl 9THX JIMYHHOK HacuNTEIBaeTcCA OKOO 35 
ak3emnIapos Ha 1 Mm’, Tr. e. 35000 nwa 1 ra. Bo pcex nouwBeHHbIx pa3sHocTsXx 
B OOJIbIIOM KOJIMYECTBE BCTPe¥alOTCA 3KCKPEMEHTHI STHX HACEKOMBIX, JOCTH- 
raiouue 2 MM B JWiMHy. OHM MMeIOT XapakTepHYIO BaJIbKoBaTy10 dopmy 4 
clerKa HPHTYMIeHbI Ha KOHWaX, OH W3 KOTOPBIX (B CBeE%KEM COCTOAHHH) MMEET 
HeOO/IbINON WIMN, COCTOAMLMH U3 pacTHTebHBIX OcTaTKoB. Ilo Haim noycueram 
B KYCTapHHKOBOM TyHpe Ha | M? OOnTaeMoro cIOM HMeeTCH He MeHee 5 THIC., 
T. e. Ha 1 ra okomoO 5 MJH., TaKMX CTPYKTYPHbIX arperaToB, O6pasoBaHHbIx 
NMYHHKAMH JOJITOHOKEK. 


* 
Collembola yuntbiBanucb MW pu NoMoMM py4Horo cOopa 9kcraycrepoM, MosToMy TIpH- 
BeWeHHble Wappbl 3HayMTebHO HWKEe UX MCTHHHOTO KOMMYeCTBAa B TOUR. 


720 


Hccneqopanuem pia apropos moKa3aHo, uTo mpHu NPOXOXKMeHHH PacTUTeJIb- 
HPIX OCTATKOB Yepe3 KHIMCYHNK HaC€KOMbIX YCKOPAIOTCA Mpoleccel ryMuduKa- 
uuu (?, *, *°) uw mponcxolur o6pa3sopaHne BecbMa BOJOMPOUHBIX OpraHo-MHHe- 
PasIbHbIX cTpyKTyp (7°). OrHocuTebHO HUNHOK JOMFOHOMKeK USBECTHO, UTO 
OHH CMOcoOHbI NepeBpapHBaTb KeTuaTKy ('). [locmeqHee oco6eHHO BaxKHO WIA 
MOYBOOOPas0BaHHA B TYHAPe, TaK KaK OakTepHasbHOe pasvloxKenue KeTYATKH 
Het 3ecb Kpalive ca6o ('4). Pay apropos ormeyaer, UTO HakomeHne B m0U- 
Be 9KCKPECMCHTOB OK MeBbIX yvepBelt (*”) H HacekombIx (1%, 18) ynyumaer yeno- 
BUA *KU3SHEMeATeIbHOCTH Mukpodsophi. TlocmeqHee tua Cy6apKruKku ocobeHHO 
CyIeCTBeHHO, TaK KaK MMKpPOOHOJIOrMuecKaHh aKTHBHOCTb MOYBbI 3eCcb 0 
CPpaBHeHHIO C JPYrHMM 30HaMH OUeCHb CHJIbHO MOJaBsena, YTO, B YaCTHOCTH, 
hreccaes B 3HaUHTeIbHOM CTeEMeHH HH3KOe NWOLOposve TYHAPOBbIX MOUB 

’ ’ ? ? . 

C Wesbio mpeBapHTebHOrO BbIACHeHHA 3HAYCHHA SKCKPeMeHTOB HaceKo- 
MBIX B 2XH3HH MUKPOOHOFO HaCeJIeHHA TYHAPOBLIX MOUB Ob UPOMsBeNeH aHa- 
JIM3 MUKPOOPbl SKCKPEMEHTOB JOJITOHOXKEK U3 KYCTAPHUKOBOM TYHppl. O6- 
paslbl NOYBbI, COMepxKalleH STH 9KCKPCMEHTH!, HM HABECKH OAHUX TOJbKO 3KCKpe- 
MCHTOB, B3ATbIX M3 TOM 2Ke MOUBbI, Obl COOpaHb! C COGMIOAeHHeM CTepHJIbHOCTH 
26 VII 1957 r. u mocne xpaHeHua B xonoqubHuKe 7 VIII BpicesuE! Ha 
pasJIMUHble MHMTaTebuHble cpefyl. Muxpo6uomormyuecknit aHaiu3 oOpa3iop 
Jo6e3HO MponsBeyeH B Mucruryre MukpoOvosmornu AH CCCP O. UH. Tymm«un- 
ckoH. Kak BuyHO M3 JaHHbIX TaOw. 1, Ha OONbIIMHCTBe MHTATebHBIX cpex 


(eal Oui alain 


KousmuectBo GaktTepHii uw rpHOOB B 9KCKpeMeHTax JlOJIrOHOwKeK 

HB TMOUBC KYCTAPHHKOBOM TYHJIPbl, MOJyYeHHOe MpH moceBe una 

Pa3JIMUHbIe NHTAaTesbHBIe cpeszbl* B THICAYaX Ha 1 T BOS IIHO- 
cyxoro Beca (Camexapy, 26 VII 1958 r.) 


O6muee KOMHUeCTBO 
Ilutatesmpunie cpexpl - 
H rpynnst MuKpoopra- OaKTepHit rpHOoB 
HH3MOB eee 
st B TIOUBe it B TlOUBe 
Maco-lMemToHHbIi arap if 
(MITA) 5925 1150 125 1350 
Kpaxma.Io-aMMuayHbilt | : 
arap (KAA) 12610 3065 65 1050 
Cpena Om6u 440 450 260 840 
Cropoo6pasyromine 6ak- 
tepuu Ha MIJA-+cy- 
cylo-arap 9700 6430 0) 0 
O 54,0 | 458,5 


Tpr6pt Ha cyco-arape | 0 


* BpiceAHHbIC oOpa3uEl MOYUBbI He OUYMWaIHCb OT COfepryka- 
IHXCA B HHX IKCKPCMCHTOB 6ecNO3BOHOUHBIX. 


KOMMUeCTBO OakTepuli (B TOM “HCE H CHopooOpasylioulHX) B 9KCKpeMeHTax 
B HeCKOJbKO pa3 lpesblliiaer HX KOuIMUeCTBO B NMoUBe. KomuuecTBo rpHoos, 
HaOOOpoT, B 9KCKPeMeHTaX HaMHOrO MeHBbIlle, YeM B TouwBe. PasHooOpasue xe 
KOJIOHHH He TOJbKO OakTepuii, HO HM rpHOoB B WoceBax H3 SKCKPEMEHTOB Bcera 
HaraaqHo Gombe. Ilo cpaByeHuio C MOUBOli B 9KCKPeMeHTaX OCOOCHHO BeJIHKO- 
KomuuectBo GakTepHit, pasBuBatouyuxca Ha MITA, 7. e. paspymalouyux 6eKU 
(nopsyKa 6 TbIC. B 9KCKpeMeHTax i | THIC. B NOUBe, COMepxAallleH 9KCKPeMeHTHI). 
Cpequ Hux oco6eHHO MHOroUNCeHHEI (roopeciiMpyloulme OakTepuu u3 poya 
Pseudomonas, KOTOpbIX B 9KCKPpeMeHTaX IPpHMepHO B 12 pas Oovble, 4eM B 
mouse H IWHpoKopacmpoctpaHeHHasd aMMonudpnitupytourax Bacillus mesente- 
ricus. B 2kcKpeMenTax B 4 pa3a OoJIbille, YeM B MOUBe, H KpaxMalopaspylalo- 
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UuxX OaxTepuli (Ha KAA oxoao 13 Toic.). Kak MoxHO ObIIO OXKHAaTb, KOJIMUe- 
CTBO OJHTOHHTPOUIbHEIX (opM (Ha cpefe QuiOu) B OoraTbIX a30THCTbIMH Coe- 
JMHCHMAMM 9KCKpeMeHTaX He MHOrouMCeHHee, “eM B MOUBe. Cpequ rpHOos | 
Ha 9KCKpeMeHTax Yallle PyruX BCTpeyaloTCA XapaKTepHble HM MWA MOUBbI MTeC- | 
Hepple rpu6pt u3 poya Penicillium, a Taxxe Aspergillus niger u Mucor | 
Ramannianus. OTHOCHTebHO Masl0e KOJIM4eCTBO MIeCHeBbIX rpHOOB Ha 9KCKPe- | 
MeHTaX MO%KHO CBA3bIBaTb C OLHOM CTOPOHbI C BbICOKOM CTeMeHbIO pa3JIOKeHuA 
PaCTHTeIbHbIX OCTATKOB B 9KCKPeMeHTaX, a C Apyrol — C MHTeCHCHBHBIM pa3- 
BHTHeM B HUX OakTepuit. Caeqyer yuecTb, YTO B KMMIeCYHHKe HaCeKOMBIX CO3qaeT- 
‘CA HeliTpalbHad wiM cla6o KUCMad cpeda, ciocoOcTBylOulad pasBHTHIO OakTe- 
pul u 3aTpyQusIoulad pasBuTue rpHOoB. OAHakKO BO3MOXKHO, 4TO 3TO OOCTOATENb- 
‘CTBO HMee? 3HaueHHe JIMIIb B Ooulee HIM MeHee CBEXKUX 9KCKPCMEHTAX. 

| Takum o6pa30M, ecIM y4ecTb, 4TO OOpa3ilbl BbICEAHHOM MOUBbI TaK?Ke CO- 
lep2Kaid OObINHO CBOMCTBCHHOe HM B HpHpOe KOJIMYeCTBO 9KCKPEMCHTOB, TO 
MOXKHO MpeAMOOXKUTb, YTO IKCKPEMCHTbI HACCKOMBIX ABJIAIOTCA B TYHAPOBbIX 
MOUBAaX CYUCCTBEHHbIMM IWeHTpaMH CTHMYJIAWMA MHKPOOMOJOrM4ecKMX Mpollec- | 
cos. BepoxTHo cTuMyupyloulee ZeHcTBHe SKCKPeMeHTOB B MepBy!lO OYepe;b 
B OOaCTH HaHOosee AePUUMTHOrO B YCJIOBHAX TYHAp a30THOrO OOMeHa. 

Iloq, MoxoBol JepHHHOH B CaMOH TouBe BCe OecMO3BOHOUHbIe CKOHILCHTPH- 
pOBaHbI B culoe O—6 cM, T. e. TaM, re B ITHX %Ke MOUBaX OObIMHO CocpesoToYe- 
HO Goulee 90% Bcex GakTepuit (14). Takum oOpa30M, HaOs0qaeTcCaA YeTKOe COBMa- 
eHue MHKpoOMOMOrMYecKOrO MH 300J0rM4ecKoro Mpodusie TYHAPOBOH MOUBBI. 
STO ABIeHHe OOBACHAeTCA, KOHEUHO, OOULHOCTbIO MIPHYHH OOYCJIOBJIMBAaIOULUX 
OUeCHb HeOOJbINTyIO PIyOMHY MpOHHKHOBeHHA B TOUBY KaK 2XKHBOTHBIX, Tak H | 
MMKpoopraHHu3MoB. Tako MpHYHHOH, MOMHMO MOBepXHOCTHOFO BeTBJICHHA 
KOPHeBbIX CHCTeM HM OBICTporo yXyAWeHHA Cc ryOMHOH ycNOBHH adpalluu, AB- 
JIdeTCA ObICTPoe NaweHue Cc rIyOHHOH HU TeMMepaTypbl, OOyCOBJICHHOE OXJIaKLalo- 
UMM JleHCTBHeM BeYHOM Mep3JIOTbI, KOTOPpad, HampuMep, B KYyCTapHHKOBOH 
TYHApe He omycKaeTca HuxKe 40—50 cm. BemencTBue 23Toro, WaxKe B CaMblit 
TelJIbId MepHok seta, yxe Ha rayOuHe 10 cm TemnepaTypa MOUBbI He IIpeBbI- 
maet 6—8°, B TO BpeMA Kak HeMocpeCTBeHHO NOX MOXOBOH JepHHHON mouBa 
HarpesBaetca Wo 12—14°. O 3HaueHun TemMnepaTypHoro (bakTopa JIA BepTHKaJIb- 
Horo pacipeleleHuA OakTepHii B TouBe paltoHa Camexapla MOXHO CYJHTb 
mo JaHHbim M. ®. Irpo6uuzep (14). BosmoxHo, OMHaKO, YTO MOMHMO OOULHOCTH 
IIPHYHH 3ecb CKa3biBaeTCA WH Oolee MHTHMHAA CBA3b OakTepHli C 30HOM aKTHB- 
HOU JeATebHOCTH OecMO3BOHOUHBIX, KOTOPble, HAKAlIMBad 3KCKPCMCHTbI MMeH- 
HO B CaMOM BepXH€M CJIO€ MOUBLI, 3HAYHTeIbHO YJIyUIalOT, KaK 3TO ObIIO 
M0Ka3aHO BBIIe, YCOBHA %XKH3HeAeCATeIbHOCTH MMKPOOHOrO HaceJleHHa. 


Uncrutyt MoptbosoruHv KMBOTHBIX Ilocrymust0 
um. A. H. Cepeptosa 20 V 1958 
Axaflemun uayk CCCP 
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PHAPOBHOJOVH A 


3. J]. MOPAYXAH-BOJITOBCKASA 


MPEABAPHTEJIBHBIE JAHHbIE NO MATAHHIO XWIIHbIX KJIAQOWEP 
LEPTODORA KINDTII H BYTHOTREPHES 


(Tpedcmaeaeno axademuxom H. H. II maaveaysenom 10 V 1958) 


CaoeoOpasHblit cnocoG muTaHHA XHULHBIX KJafollep senrosopbl u GuTo- 
rpetbec, a HMeHHO — LipefBapuTelbHoe pa3{poOeHue 2%KepTBb! MaHuOyviamy, 
a 3aTeM BCAaCbIBAHHe KUAKON MMU B KMUICYHHK — upe3BbluaHHO 3aTpyAHAeT 
U3y4ueHHe MHTaHHA 3THX PaYKOB MeTOZOM BCKPbITHA SKZEMMIAPOB, B3ATHIX 13 
eCTECTBCHHbIX MecTooOuTaHu. Ilo comepxKuMOMy KHWIeYHHKa padkoB, KoTOpoe 
mpeycraBiner coOoH KaliMuecOpasHy!o Maccy, COBeplIeHHO JIMUIeHHYIO Oosee 
HIM MeHee OOpMJICHHbIX (PparMeHTOB MHULM, HEBO3MOXHO JaTb HH Ka¥eCTBeH- 
Hy!0, HH KOJIM¥eCTBEHHY!0 XapakTepuHcTuKy muTaHua. Hamu Oplio BCKDpbITO 
100 9k3eMIJIAPOB seNTOLOp H3 pasHbIX COOpoB, HU TObKO y 2—3 9K3eMNIIApOB 
HaHeHbl WETHHKH TWwlaBaTeIbHbIX HoweK Cladocera wu OAMH MaHbIpb KOVIO- 
ppatku Keratella cochlearis. 

Vimerouvecd B WMTepaType CBeeHHA NO MHTAHHIO JenTOOpbl uU OuToTpe- 
(pec BeCbMa HeMOJIHbI HM CBOAATCA K YKa3aHHIO HEKOTOPHIX OObEKTOB MHTaHHA 
M ONMCaHuIO cnocoba mpvema mut (1, 4, °). IlostTomy MbI MoMmbIramucb 3kKcre- 
DUMCHTaJIbHbIM IYTeM YCTaHOBHTb Ka4eCTBeHHbIH COCTaB MHI, BbIMCHHTb Ha- 
mMuve H30OHPaTeIbHOCTH B NHTAaHHH, 3aBMCHMOCTb MHTaHHA OT PakTOPOB cpeybl 
MH COCTOAHHA padka UW laTb KOJIMUCCTBEHHY!O XapakTepHCTUKY MMTAaHHA. 

Ha6moyzenua mpou3poquiuch setom 1957 r. Haq 274 paukamu — 165 
nmentoxopamu u 109 Outorpedecamu. 

TlogonbirHbie padKH OTCaKMBaIHCb 10 OMHOMY B HeOONbIUIMe COCcyAbl Aua- 

MeTpoM oT 2 jlo 4,5 cm H BbICoTOH oT 1 fo 2,5 cm. Pauka MoMellaucb B 
BOLY, mpoduibTpopaHuHyio yepes ra3 Ne 61 Bo us6exKanne MonaaHuA MOCcTO- 
DOHHEM MIL, H 3aTeM MMNMeTKOM, NO cueTy, HM JaBaJICA pasHooOpasHblii KOpM. 
Uepes olpeleseHHbli MpOMexXYTOK BpeMeHH OObeKTHI MHTAaHHA NMepecunTHl- 
BaIHCb (MpeIBaPpHTeIbHO BbIWABIMBaIHCb IMMeTKOH, CCIM UX ObIO MHOFO, 
AIH TIPOCUHTHIBAIHMCb HeMOCpeACTBeEHHO B Cocyse MO CTepeOCKONMYeCKHM MHK- 
JOCKONIOM). 
_ PauKu, KoTOpble 3alaBalucb B KauecTBe KOpMa, OTOMPaJIMCb TOKO No 
MHKPOCKOMOM JIA HCKJIOUCHHA BOSMOXKHOCTH NOMakaHHA CaMOK C 3apoO/bIlllaMH. 
[TakuM o6pa30M HaMH ObIJIO BBIOBJIeEHO H HCMOMb3OBaHO AA HMTaHHA 8200 
DaSHbIX PaUKOB. 

B xKauectBe KOpMa XHIHBIM KlaolepaM Obl MpeAowKeHbl HMSUIMe pa- 
<ooOpasHbie: u3 KsJagomep — Sida crystallina, Daphnia longispina, D. cu- 
sullata, Scapholeberis mucronata, Ceriodaphnia pulchella, C. quadrangula, 
30smina longirostris, B. coregoni, Simocephalus vetulus, S. expinosus, Eu- 
-ycercus lamellatus, Acroperus harpae, Alonopsis elongata, Peracantha trun- 
‘ata, Rhynchotalona rostrata, Pleuroxus sp., Alona affinis u ap., Chydo- 
us sphaericus, Polyphemus pediculus; “3 Konenox — Macrocyclops albi- 
jus, Eucyclops sp., Cyclops sp., Acanthocyclops sp., Mesocyclops sp., kome- 
TOJLUTHI. 

Hopopoxenuble senmrogopa u OuToTpeec HayHHalOT MUTATbCA B NepBble 
Ke 4acbI mocle poxsenun. Kak Mowosble, Tak HM BSPOC/Ible PaykKH MpeAMOynTAaloT 
iuury Somee Memky10 (10 0,6—0,7 MM) H APKO OKpallleHHyl0: HallpuMep, eC 
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B COCYAe HaXOMATCH OHOBPeMeHHO Moucemychl, AapHUN uM WepHosapuun, T¢ 
paukH IpeANOUNTalOT XOpPOWIO 3aMeTHbIX KOPHUHEBLIX MouIMpemycos. IIpr 
BbIOOpe MMULM MPpaeT POJIb TaK2Ke IJIOTHOCTh CTBOPOK PaKOBHHbI: TaK, MHOPHE 
XuJOpuAe! Xopomio oKpameHtt (Chydorus, Eurycercus u p.), HO, OfHako) 
XHUIHHKH UX MOUTH He OepyT — BepOATHO, HMeCHHO BCJIECTBHE TBepsocTE 
CTBOPOK. 

Ckopoctb u (opMa ABHXKeHHA XePTBbI TaK2Ke UMEIOT 3HaveHHe. CrpeMuTedb4 
HbIe [BH2KeCHHA WHKJIONOB, axKe M@JIKUX MU XOPOLWO OKPaLlleHHbIX, ClMacaloT UX 0} 
xuuHukos. Mobi Ha6s0 aI COXKUTEIbCTBO IeCTH M@JIKUX WMKJIONOB C JIeMTOLOpork 
u OuTOTpedec B TeVeHHe [BY X Heeb, IPHYeM ILMKJIONbI OCTABAJIMCb HETPOHYTHIMH |! 
HeCMOTpA Ha TO, 4YTO B Cocyfe HHKaKOH fpyro unui He Obl0. Bspocsbe 
XMUHbIX tWukJonop (Macrocyclops, Acanthocyclops, Cyclops) menrogopa ¥ 
OuTorpedec He CAAT, a HaMpoTHB, CaMH ABJAIOTCA UX *epTBoH. Tak, FE 
OJHOM H3 cocyxoB 4Be camKu Macrocyclops MM B TeyeHHe MeCAlla HU 3a JTC 
BPe€MA Che BCeX JIenTOAOp HU OuToTpedec (pasHbIX pasMepoB), KOTOPbIX K HH 
caxkauH. Bo3MoxHO, 4TO TaKOe XHIHHYECTBO CO CTOPOHbI KPYMHbIX WHKJIONOE 
ABIACTCA OHO U3 IpHYHH M38OeraHUuA JIenTOAOpok u 6uToTpetbec npHOpexHor 
30HbI, Pe HEKOTOPbIe WHKJIOMbI PasBHBalOTCA HHOTa B OOJbUIOM KOJIMUeCTBE 
(Macrocyclops albidus). Bspocapit MakpolnKsonc MOxKeT CbeCTh B CYTK 
5 menroqop pa3sMepom of 4 Jo 6 MM. 

@MopM CHAAUHX WIM BPpeMeHHO IpHKpensAlomuxca (Hampumep Sida, Simo) 
cephalus) xuuyypie payku mourn He TporaioT. B nawux onpitax Simocephai 
lus, Sida, Chydoridae, WuksIonbl H KpynHble AapHuU Noxoury ocTaBasHcb He} 
TPOHYTbIMH, HeECMOTPH Ha HeMOcTaTOK KOpMa. 

Oco6eHHo oxoTHO sJlenTogopa u OuTorpedec moexaior Polyphemus pedicu+ 
lus, Bosmina, Scapholeberis mucronata, 3arem Ceriodaphnia. 

Cpedu XMULHBIX KJlaqollep BCTpevaeTca KAHHHOAIIM3M: MBI HaOsIONaIH MOK 
panne Jerenbliiia CamKoH OuToTpedec, OopbOy MexkAy AJByMaA OuToTpedec, Mex]' 
BYMA JenToopaMu. OHaKO STO ABJIeHHe B OOULEM peKOe, MPH STOM Uallig 
OHO HaOyrojlaetca y OuToTpedec. 

Ha ocuopaHHu MpOBeAeCHHbIX OMBITOB MBI MOXKeM MIpeANOOXKUTb, uTO 4 
PpriOuncKoM BOOXpaHHMUe JenTomopa u OuTorpedec nuTaIOTCA B OCHOBHOW 
KaqolepaMu, HU TiaBHbIM OOpa3s0M OocMHHaMN HW WepHomapHHaAMu. 

Bes muu senrogqopa Hu OutTorpedec MoryT 2xuTb OT | fo 5, MakcuMyw 
7 QueH. Paukn mpu 9TOM NposoumKaloT ABHTaTbesA, a HHOTa Wake HW pa3sMHo- 
*%KaTbCA: TaK, Mbl HaOwlOJalH y TBYX B3POCJIbIX CaMOK BO BpeMA rouosaHux 
Mepexo AMI B BbIBOMKOBYIO CYMKY, HX PasBHTHe HM BbIXOM MomORM. OnHaKe 
HOBOPOXKACHHbIC PaUKH CYIULECTBOBAJIM TOJIbKO 3a CUeT MHTATeIbHbIX BeLLecTE 
B AHWax, MOTOMY 4TO 6€3 NHULM OHM OoubIe ABYX He He BEDKHBaIH. Hoo: 
pOXeHHbIe JenToLopa u OuToTpedec cbealoT Maso. 

Jlentoyopa B l-e cyTKH 2%M3HH (QuuHa ee 1,25—1,35 mm) cbemaer oT | 
no 5 pauKos (Polyphemus pediculus), B cpeqHem »%xe 2 pauKa pasMmepon 
0,3—0,4 MM. SaTem no Mepe ee pocTa CYyTOUHDIH pallMoH BO3pacraeT: Ha 
3 JeHb OT pox*kJeHHA OHA ye MOXAeT cbecTb 7 paykoB Toro *Ke pasmepa, ~ 
Ha 10 qenb — 20 pauKogp pa3sMepom or 0,3 jo 0,6 MM u Beuue. Jlentroqope 
pasMepoM 0 3 MM MOxeT cbecTb Jo 11—12 pauKos B cyTKu, a pa3sMepon 
S—6 MM — yxe 30 pauKos. 

Butorpedec B l-e cytku (q0MHa 1,25—1,5 mm) moxer cbectb or 1 1K 
17 paukos (4Ba ciyyas), a B CpeqHem — 7 paukosB pa3Mepom or 0,3 no 0,4 mM 
T. €. MMTAeTCH MHTeHCHBHeE MenToLopbl. Ero cyTounbili pallMon pacter 6picrpee 
eM y JlelTOMOpbl; Tak, Ha 5 CYTKM OH yxKe cbefaer Jo 21 pauka. Tak Kal 
PasMepbI OuToTpedec KoMeOOTCA B OUCHb HeEOOMbIIMX Tpeqenax (or 1,25— 
1,5 MM Jo 2—3 mM), To ACHO BbIPAaxKeHHOM 3aBHCHMOCTH Mey CYTOUHBIM pa 
IMOHOM HM pa3MepoM paukKa B MepBble HM ero CYULeECTBOBaHHA HaM MOJMeTHTI 
He yaiocb. Mbt He HaOOJaIH KOJMUeCTBEHHOM pa3HUIlbl B NWTAaHHM mento 
Hopbl M OuTOTpedec ofMHaKoBoro Bospacta (10—12 qHeli or poxqenua). IT 
CBHCTEIbCTBYET O 3HAYMTeIbHO OoMbIueH NpoxXopsMBOCTH OuTOTpedec, KOTO 
PHIM SHAYHTeEMbHO MeHbIIe JenTOMOpHhI. 
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Ha MHTeHCHBHOCTh NMTaHHA BAMAeT CMa CBeTa, TaK KaK B TeMHOM N0- 
CULCHHM PalKH CbeWalOT MeCHbIe, YM IPH HOPMAbHOM OCBeULeHHH HAM Tp 
PYTMIOCYTOYHOM OCBEILeHHH JIOMHMHECIeHTHOH ammo. Mrpaer poab TakxKe 
MSHOJIOTHYECKOe COCTOAHHe pauka. Bo BpeMA JIMHbKN HW BbIXOLa MOAOMM U3 
YMKH HHTCHCHBHOCTb NHMTaHHA CHM >KaeTCH. OcobeHHO GOombu0e BAMAHUe Ha 


MTaHve OKa3blBaeT TemmepaTypa. B cyrKn menToxopa u OuTorpedec cbexamn 
(aKCHMYM PauKOB: 


Temnepa- Jlentoxopa 
Typa, °C 4—5 MM Burotpedec 

10 14 (0,110 mr) 
10—15 16(0,160 , ) 9. (0,090. mr) 
15==20 25(0,250 ,)  25—30(0,250—0,300 mr) 
20—25 30(0,300 , ) 25 (0,250 mr) 


‘aKHM OOpasoM, y OuToTpetbec akTHBHOCTh MWTaHHA HeCKOJbKO CHH2Kaerca 
[pH TeMnepaType Bpritie 20°. 

Ham yfaslocb TakxKe BbIACHHTb, 4YTO pH Oowee BbICOKHX TeMnepaTypax 
AYKH CO3PeBAaIOT ObicTpee, Cheat MPH ZTOM MeHDbINe NMUH, YeM pH Gosee 
(W3KHX TeMllepaTypax, KOra CpOK CO3peBaHUuA yBeMYNBaeTCA HM BOspacraeT 
‘OUIMYeCTBO HeoOxogumMonH mnuuwH. Hanpumep, Ourorpedec mpu KoneOaHuax 
emmepatypbl oT 20 fo 24,5° B nepHox OT porxKLeHuA NO BbIXOJa U3 CYMKH Mep- 
oro moToMcTBa cbeflaer or 103 yo 107 paukos pasmepom or 0,4 go 0,6 mM, 
ITO COCTaBIAeT JIA OTebHbIX BHAOB: Polyphemus pediculus 1 mr, Bos- 
nina sp. 1,3 mr, Daphnia sp. 0,8 mr, Ceriodaphnia sp. 1 mr. IIpu G6omee 
IM3KOH TeMlepaType, a HMeHHO — TIpH KoseOaHuax ee or 16 yo 20° aaa 
O3PeBaHHA MOHaLOONOCb Gowbuse numu: 160 paykop Toro »*e pa3sMepa (0,4— 
),6 MM); 9TO cocTaBaset Waa Polyphemus pediculus 1,6 mr, Bosmina sp. 
8 mr, Daphnia sp. 1,2 mr, Ceriodaphnia sp. 1,6 mr. 
| SHaa CYTOWHBIM pal\WOH XHULHbIX payKoB (senToqopa u OuToTpedec) u 


IX UMCJICHHOCTb B BOJOeME, MbI MOXKEM BHIYHCINTb, KAKOe KOJIMYECTBO MJIaHKTO- 
ia OHH ynoTpeOJIAIOT B CYTKH B JaHHoe Bpema roa. Hanpumep, B 1954 r., 
3 MepHOX MaKCHMaJIbHOrO Pa3BHTHA XHULHbIX PpauKOB B PbIOMHCKOM BOJOXpa- 
[HJIMUe, HMe€HHO B aBrycTe (cpeqHAA unCeHHOCTD senTozopEr 148,7 9K3/M’, 
MTOTpetpec 44,3 9x3/m® (?) ), senToqopbl B OMHOM kKyOM4eCKOM MeTpe BOI 
fOryT CbecTb 3a CYTKH MakcuMyM 48,3 mr MlaHKTOHa, a Outorpedec 14,4 mr. 


Oru wudppl, 6esycOBHO, He TOUHO OTPaxkaloT HaCTOAMLyIO KapTHHy norped- 
[CHUA MIaHKTOHA XHULHbIMH PadkaMUV, TaK KaK HeOOXOAMMO YUHTbIBATb pa3sMep 
;CeX PaUKOB, TeMMepaTypy BOAbI B BOAOeMe H Apyrne caktoppl. Opnako axe 
TH MpHOAM3HTeMbHbIe aHHble MPH COMOCTAaBeHHU C CYTOUHBIM NOTpeOseHHeM 
OONMaHKTOHA CerojleTKaMM CYyJlaKka, BbIYMCJIeHHbIMM TO JaHHbIM PomaHosoli 
°), MOKa3bIBaloT, YTO JenToLopa M OuToTpetbec B CYTKM CbefaloT MaHKTOHA 
opa3q0 Sombie, yem ceromeTKH cyfaka. Kak Buguo v3 Tabu. 1, cyTouHoe 


AO cme 4 


yTOUHOE noTpedsenHe 3O0O0MJAHKTOHA XHULHbBIMH KJlayouepaMH HU CeroJieTKaMH Cy flaka (B Mr) 


1953 r. 1954 r. 
HIOJIb aABrYyCT MIOJIb abrycT 
| ‘ 
1 a ' a ay (0 5 
i) Sec. fe Ses cI Be ie a 41 
3 Poe <3 BOF 3 EO? 3 268 
x Oo: Se Oo - < Os x Oo - 
® ees o) Sere) Dey a6 o Pe 
ee Be oes S25 ga Sak g2 SHE 
Se eres oe ESS cs ces os PSs 
— CBs z= oan 5S SRE z= CAE 
eroyleTKH Cy jaka 4 412 0,6 153 | 640 Daas 182 
}entojopa 8 600 279) | so70: 1165 || 10110} 3286 14870 4 823 
| ‘ im vp ne 4 42 y 12 [m 
urorperec 2 140 695 160 | 52 || 4480 481 | 4430 1500 


~l 
iw) 
qr 


| 

| 

| 

NOTpeGeHHe 30OMIAHKTOHA XHIMHBIMH KJlaolepaMH B 1953 r. Opwio B 8 paz 

Sombie, YeM NoTpe6uleHHe ero CeroueTKaMH cyqaka, a B 1954 Tr. B uIOe B 6 pag 
WM B aBrycTe MOuTH B 30 pas Ooubille. 

TakuM oOpa30M, pOJlb HX B MOTpeOMeHHH 300MaHKTOHAa BeCbMa 3HAUHTeJIb- 

Ha H MOxKeT ObITb MOUTH OAHOTO MopsAyKa c MoTpeOenueM ero pbIOaMH. | 


VucrutyT Onom0rMH BOsOXpaHHJH, Tlocrynus10 
Axafemun Hayk CCCP 6 V 1958 
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3OO/JIOLH ff 


B. B. BOFTAYUEB 


PbIBbI NOHTHYUECKOFO MOPA 


(ITpedcmaeaeno axademuxom E, H. Taeaoecxum 23 V 1958) 


HixruotayHa MOHTHYeCKOrO MOpA H3BeCTHa JOBOMbHO cabo. Ipuunnoit 
39TOrO B 3HaUHTeIbHOH Mepe ABJIACTCA XapaKTep OCaKOB, HO, HECOMHeEHHO: 
Take WM OeHOCTh 9TOH (ayHbl. 

Ananu3upyaA coBpeMeHHylo uxTuodayHy Tlonro-Kacnulickoli nposunuuy, 

A Halle] TObKO OMHY rpylny IHeEMHKOB — CebleH; Apyrue rpynmbl — nn6o, 
HejlaBHHe NMepeceJeHbl U3 CpesusemHoro Mops, M60 MpecHOBOyHbIe cbopMbl, 
BbIXOMIbI H3 peK, OacceliHa. 
\ B cpoyxax VW. ®. Cunuopa, H. VW. Auyzpycopa u A. JI. Kosnua (*) moi 
HaXOJHM JIHIb MOBTOpeHve aHHoro BuyraibMomM HeOoubuoro cnucKa: Aci- 
penser euhuso Widh., Silurus glanis fossilis Widh., Cobitis, Pelecus, Tinca, 
Scardinius nordmani (Widh.), Perca, Leuciscus, Lates, Esox lucius L. Sror 
CNHCOK COepxXUT TOJbKO THMMUHbIe pedHble dopMbl. K HHM MOXKHO AOOaBUTb 
yepenax — mpecHoBosHbIxX Emys u Trionyx u Ha3emuyto Testudo u Muorounc- 
JICHHBIX pbIOOAHbIX mTu Colymbus, Pelecanus odessanus Widh., Haliaeus 
fossilis Widh. M3 mopcexux MieKONUTAaIOUINX yKasbIBaloTcA JeJIb(PHH UM TIONEHb. 
Adpukanckuit aiement — pemuxT Lates, Toe npecHoBogqHes pblOa. 

TIpecHoBoyHbI xapaKTep OfeccKOrO H3BeCTHAKA ABJIACTCA CJIECTBHEM BIla- 
WeHuA peK, KOTOpble TeKIM Cc YkKpaHHCKOrO KPHCTaMYeCKOrO WUTa, OOWLHH 
2%e XapakTep dbayHbI oTBeyaeT A30BCKOMY MOp1O. 

Ilo xytopom Snoppim, 61u3 r. HoBouepKaccka, B OCHOBaHHH MORTHYeCKUX 
H3BeCTHAKOB, OblWIO HalieHO Ba CKeJleTa pbIO AMHOIO Mo 16—18 cM, oTHeCeH- 
HbIX MHOIO (1905) K pony Perca; HO OHH B JaJIbHeHUIeM 3aTepAJIHCh. 

Y omnoro 43 2%KuTeel B OKpecTHocTax Hopoyepxaccka B 1900 r. «A Buzen 
XOPOWMH CKeeT pbIObI, 1o-BUANMoMy, Cyprinus. Torga xe 4 3aHuMasica ompe- 
JICJIeCHHeM OCTATKOB MpeCHOBOAHbIX pbIO H3 cpeqHHX (cKHdcKUX) ciloeB Kobs- 
KoBa roposuua 61u3 ct. AKcalickolt. MHoro xapaktrepa uxTHodayHa B TeMHBbIX 
Tul“HaxX MOHTHYeCKOrO Apyca Ha cowoHYake Kelipeku-lop, O1u3 Baky, rle 
HeOJHOKpaTHO HaxOMMIM OCTaTKH NOHTHYeCKHX pbIO. B 1900 r. C. K. Kaur- 
Ka (°) omMcasl H3 MOHTMYeCKHX OTIOMKeHH cc. Capaes u Macaspips, Ha Amuie- 
‘POHCKOM I1.-0. oTMeyaTKH cembseH Clupea cf. pontica Eichw. u tpecku, Ko- 
‘TOpylo OH CpaBHuBaerT c YepHOMopcKOl Gadus minutus L. Kpome Toro umewwrTes 
otneuatku Gadus kwitkae Bog. u HeOombuHx pblIOoK, OM3KHX K ONMCaHHbIM 
H. M. Jilenuespm Brosmius elongatus Kramb. A. H. Cseropuyos nu 
TI. lr. Lanuapyerko mpeqiaraior HeKOTOpble KOPPeKTHBBHI, C KOTOPbIMH A NOJKeH 
CoriaCHTbcaA, HO B HacTOAUeH cTaTbe, re A He JlalO HOBOrO ONMCaHHA, A Orpa- 
HMYYCh MpocroH perucTpalimelt HaxoweHuaA TpecKoBblx pblO B dayxHe [lonru- 
ueckoro Mops. B nacTosilee Bpema B UepHOM MoOpe XUBET TOMbKO OHH BH HX. 

Cebu OblIM MHOFOUNCJICHHbI UH B CAPMaTCKOM Mope — He TOJIbKO B CpejlHe- 
CapMaTCKOM, HO HM B BepXHe€CapMaTCKOM: A HaXOMMJ KPYNHbIe UX 9KSEMIVIAPHI 
B MaTOMOBbIX TiMHax Kepyenckoro u TaMaHckoro mojyoctTposos. 

— Jlonruueckue cebu Takxe JOBObHO Xopoulo usBecTHbI: TopsHoBH4- 
KpamGeprep onucan (1902) BenukomenHbt sk3emnuiap Clupea hungarica 
Kramb. u3 nannouckux ormoxennli oxp. Bygamemta. B 1931 r. M. Ilayxa (’) 
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omucas! pa Buga Alosa sp., Morone labrax (?) L. Gadus sp. 43 noHTH4ecKux 
oTmomweHuH Osmbrenbu (Pympinna). 

Onucpipad CBOUX CcelbyeH, C. K. Kputka cpaBHHBaJl UX KOCTH C KOCTAMU 
HbIHe XKHMBYLLHX YepHoMopcKuX. A onucaat cembgeli (?) (Clupeonella vexata 
Bog. u Clupeonella binagadensis Bog.) u3 noura Anuieponckoro MoulyocTposa, 
SaslalxkapcKoro paliona, 43 MecrHocTu Kelpexu-mop, AnalKanap. 

Il. B. Tony6sruukos B 1915 r. nepeqat MHe JIA OMMCaHHA HECKOJIbKO 
oTMeuaTKOB, HO 6e3 TOUHOFO YKa3aHuA MecTa COopa. DoTOCHHMKH HX He COxpa- 
HWIMCb. STO Obl OYeHb CBOeOOPasHble HM3KOTeJbIe, YWIMHeEHHbIe (opMHI, 
He H3BeCTHbIe B HTepatype. B oOulem 2%Ke MOHTHYeCKHe CebAM OM3KM K HbI- 
H@KHBYLWLHM YepHoMopcKuM (uTO oTMeyal HM. IlayKa). B HwkHemOHTHYeCKOM 
u3BeCTHAKe cremHoro Kpsima (c Congeria nonorossica Sinz., Monodacna pseu- 
docatillus Barb., Limnocardium littorale Eichw. etc.) takxxe scrpeyarorca 
ocTaTKH pbi0. 

Jlerom 1956 r. B. I. Croamapop Hallet B H3BeCTHAKe KaMeHOJIOMeH OJIK3 
nep. HaymopKa, Cakckoro paliona mu flocTaBul B CumdeponouIbcKHi KpaeBey-— 
uecKHH MYy3eli YOBMeETBOPHTeIbHO COXpaHMBUNiicA ckeneT meuja Abramis, 
ONMCaHHe KOTOpOrO A Jato B STO CTaTbe. | 

; Oxono 1907 r. H. K. Batcouxuit uw A. A. KpacnononpceKui nepeqann Wa 
oOpa6oTKH CBO COopbl MCKONaeMbIX pbIO u3 SanaqHol CuOupu. Peonormuye-— 
CKHH KOMUTeT Nepema Bce 3TH MaTepvanEt B. A. UltsipKo, padoraBuiemy 
mo, pyKosogcrsom JI. C. Bepra. Sra paGora Opita u3fana (*). A He Oyzy ro- | 
BOPUTb O H€KOTOPbIX MOHX pacxoxKeHHAX co LrpwbKO, HO 1 YNOMMHAIO O HEM | 
MOTOMY, 4YTO B 3aMaHO-CHOMpCKOH MIHOWeHOBOH (bayHe HaXOJWJIMCb OCTaTKH 
wsenjet Abramis, B HacToalee BPeMA He XKHBYILUX yxKe B CuOupu, a Ha Jamb- 
Hem Bocroke mpefcTaBseHHblxX ApyruMu tTunamu (Parabramis). Pog Abra- 
mis mpegcrapsen B payHe Esponsi, Mano A3suu u ApasmbcKoro MOpsA YeTbIPbMA 
BuyamMu. B o6pa6oraHHol LlrTpiibKo kKomMeKUMH ObIIO BOCeMb OTIIeUaTKOB, 
OTHeCeHHbIX K BUY Abramis bliccoides sp. nov., coveratoujux mpu3Haku Abra- 
mis wu Blica, nouemy Irpwibko u asl UM 9TO BHMOBOe Ha3BaHHe. 

OnucbipaeMbId MHOM CKesleT HMeeT HeCOBePIICHHYIO COXPaHHOCTb, TeM He 
MeHee, OOUIHH BU pbIObl U MOMOMKeHHe NeEPBLIX HHTepreMaH MO 3aqHHM KOH- 
ILOM CIMHHOTO MO3BOJIAIOT TOBOPHTb C OOJbUIOH YBePpeHHOCTbIO O NpHHalex- 
HOCTH 3TOM pbIObI K aOpaMuyMHaM. 

J[muHa cKeleta (6e3 XBocTOoBOrO TwIaBHuKa) 330 MM. Bpicota oxoo0 140 mM, 
umn 42% WWIMHbI, una rouoBpl 75 MM, Hau OKONO 22—23% o6mlel TIHHbI 
(ro0Ba SHAaYHT@IbHO TMOBpexKleHa); UYHCIO MO3BOHKOB: aOMOMHHaJbHBIX 14, 
CTOJIbKO %Ke lap peOep, xBocToBoro oTyena 26. Jlyyeli cnuHHOrO MiaBHuKa 12 
(110-BHyuMomy, Jo 14). Hauano cnuunHoro Hay VII no3BoHKoM, ocHoBaHHe Optoul- 
HbIx nog XI. Wpezrmasnwunad WiHHa YepemaoKono 30 MM, MaMeTp rvla3-_ 
HuubI 22 MM. [IpuMeHaa MO OOBIUHBIM WIA HEMOJHbIX CKeMeTOB MeTO, MOXKHO 
IIPHHATb BHICOTY Tea PpaBHOH NHe 23 NO3BOHKOB, WWIHHY romoBbl 15 m03BOH- | 
KaM, J\MaMeTp Tvla3HHibl 4,5 nosBoHKaM. PeOpa Goulee pacuiMpeHHble, weM 
y meuta A3oBcKOrO MOP‘, HMeHHO OularokapaA OoubUIOMy paspacTaHHIO TOHKOFO | 
KPbIIOBAAHOrO rpeOHA C BOrHYTOH 3aHeH CTOpOHbI. Cy mo MosO*KeHHIO 3al-| 
HUX JIydeHoctles (HHTepreMaMi), WwiaBHuK A Obi Kopoye, vem y A. sopa Pall., 
A. ballerus L. a sBuayane Haxoqwicd Ha BepTnKarH 3agHero Kona D.| 
ToT MpusHak 3acTaBAeT HaC KOseOaTbCA B OTHECeHHM Halllelt ppiObl K poky 
Abramis, Ho, IpHHuMasd BO BHUMaHve NOHNTHYCCKHM BO3PaCT, MOXKHO CUNTATH | 
BepOATHEIMM uM oTAMYHA: y Abramis brama nosBouKos 44—46, ayueit D-III 19,| 
Abramis bliccoides Stylko ormuuaerca 6onee AuuHHEIM D, HecKoubKO Gonee} 
MIPHOJIMKEHHBIM K 3aTbLIKY, HO TaKHM 2Ke nosoxenuem A (uHTepreMaule) OKO.IO 
XVI—XVII, no3BoHKos no 40 (HeMOJIHBbI). 

Onucpisaa Abramis bliccoides, LrpmpKo rosopua, uro cu6upcKue (popMbI 
oOOHapyxXuBalor OobuIoe cxoscTBo c Blicca bjoerena L., Tax uro on axe} 
HaXOAMT BO3MOXKHBIM BHeTb B HUX MoMecb Abramis c Blicca, Ho orcyrcrBue | 
B KOJJICKIMH MpelcraBuTeseh STHX JBYX POLOB HM OM3KMX K HbIHe X%KMBYLLMM | 
BHAOB He MO3BOJIAeCT HaCTaMBaTb Ha 9TOM. 
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OgHako, NOCKOLKY MbI JO CHX TOp ele He 3HaeM HCKOMAeMBIX aOpaMujuH 
(u3BecTeH TObKO OHH roTOUHDI 3y6 Abramis u3 Forest Beds, muelictotlena), 
ObITh MOXKeT NONYCTHMO Mpeknomarath, 4TO B HMKHE-IVIMOMLeHOBY!O 3TOXY PONbl 
Abramis u Blicca ne Obi Tak O6oco6eHbI Kak HbIHe, H MOTOMY MBI B OJ- 
HOH HM TOH 2%e pbIOe HaxO]MM pay Me@PpeXOMHbIX WIM OOWLHX XapaKTePHbIX JIA 
OOOUX POJOB Mpu3HaKOB, HO TOxe He cTporo uKcupoBaHHIx. Ilostomy »*«e 
H Mexky lpeqcTaputeiamu poxosp Abramis, Blicca, Vimba u Leuciscus merKo 
oOOpasylores ykKa3aHHble JI. C. Beprom momecn. 


A HasbiBalOT OMMCaHHY!O NOHTHYecKyI0 pHl6y Abramis ponticus sp. nov. 
(Blicca?)(pue. 1). 


Pune. 1. Abramis (Blicca) sp. nov. 


Moxuo lripeqmolaraTb, To mpexHee reorpaduyeckoe pacmpocrpaHenne 
a0paMuUHH ObWIO OOubIUe HbIHEIIHerO, a COKPalleHve apeasa MO2KHO MpHMHCcHI- 
BaTb OuleeHeHHIO CuOupu pH HeOMAarOMpHATHOM HalipaBJIeHHH TeyveHHA ee peK 
Ha cepep. 

Sl He ocTaHaBJIHBalocb 3yecb Ha TeopHu I. Y. JIluHgGepra (*) 06 yHuyutroxe- 
HUM MpeCHOBOHbIX pbIO OKeaHHYeCKOH TpaHcrpeccnel (20 — 180 M_ orsBeuyato- 
mei mo C. A. KopanepckoMy TpaHcrpeccuH akuarblia), KOTOpad CoepxKUT 
PA CNOpHbIX MOMeHTOB HM KOTOpAas, Kak A Hajleocb, MOABeprHercs ee BCecTO- 
poHHemy pas36opy. 

KpbiMcko-ofeccKuli yuaCTOK HM2KHe-MOHTHYECKOFO MOpA Obl HeECOMHeHHO 
IeHTpoM OOpaso0BaHHA poyos Abramis u Blicca. Ero MomHble peyHble CucTeMbI 
Co3aBaH HavOaronpuATHenne WIA PasBUTHA 9THX POOB YCJIOBUA. 


Tocrynuso 
25 IV 1958 


UMTHPOBAHHAS JIMATEPATYPA 


1 JI.C. Bepr, Ppi6nt mpecusrx pox CCCP, 2, 1949. * B.B.Borauzes, Ilaneoutono- 
sinc Anat ASDAH, 1938. 3M. Pauca, Bull. Soc. Romana de geol., 2 (1935). 
45. A. Ul rpab ko, Tp. BPO, sz. 359 (1934). ° C.K. Kepurtxk a, 3an. Muuepan. o6u1., 
38 (1900). °*T. ¥Y. JIuugz6epr, Uerseptuunpiii mepHo B cpete Onoreorpad). aHHblx, 
1955. § Lut. no A. 0. Ko3uny, Ipupoga, Ne 7 (1949). 
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300AJOTH A 


WM. C. JAPEBCKHM 


ECTECTBEHHbIM MAPTEHOrEHE3 Y HEKOTOPbIX MOABUOB: 
CKAJIbHOH AUJEPHUbI LACERTA SAXICOLA EVERSMANN 


(ITpedcmasaeno axademuxom E. H. Iaeaceckum 16 V 1958) 


Tonumopdupiii Bug cKabHaad smeputia (Lacerta saxicola Eversmann) 
Biipewenax Kapka3cKoli uacTucBoero apeasia paciiaqaetcx Ha 13 xopomlo BbI- 
paxXkeHHbIX MOABUAOB, 6 M3 KOTOPbIX BCTpeyaloTcA Ha TeppHTopHu ApmaHcKol 
CCP (1, ?). Jlann u Unpex (*), noxpo6no 3aHHMaBLIMeca W3y4YeHHeM BHYTPHBH- 
JOBOM CTPyKTYPbI STOTO Bula, BNepBble OOpaTHJIH BHHMaHHe Ha NapafOKCaJIbHbIM 
(bakT OTCYTCTBHA CaMWOB y OAHOM M3 WMpoKO pacmpocTpaHeHHblx B ApmMenuw 
cbopm — L. saxicola armeniaca Mehély. Haspanubie uccejopaTeiu oObaACHAIH 
9TO ABJICHHe CBOeOOPa3HOH OnOMOTMYeCKOH aHOMaJIMeH, MOCKOJbKY y Apyrux! 
KaBKa3CKHX MOJBUOB CaMIbl OObIMHbI HM He IpeACTaBIAIOT PeKOCTH. 

B 1957 r. Hamu Obl onucaHbl u3 ApMeHHM emle 1Ba NOABUa CKaJIbHbIxX 
aujeput (L. sax. rostombekowi, L. sax. dahli), camubl KoTOpbIx Tak2xKe coBep 
WIeHHO HeM3BeCTHHI (*). XOTA TPH 3TH CPOPMbI MpeAcTaBMeHbl B Pa3HbIX KOJIWIEK: 
IMAX Y2KE COTHAMU IK3CMMJIAPOB, BCC OHH Oe3 UCKIOUCHHA ABJIAIOTCA CaMKaMN. 
BaxkHO IPH 93TOM HNOfvepKHYTb, YTO y TpeX ApyruxX pacnpocTpaHeHHbIx & 
pecnyOuke nogpyfosn (L. sax. defilippii (Cam.), L. sax. terentjevi Dar. 
L. sax. portschinskii Kess.) camubl, KaK NpaBuJio, BCTpeualoTcA uae CaMOK. 
IlockouIbKY CKaJIbHbIM ALMLepHiaM CBOHCTBeHHa OYeHb BbICOKaA MJIOTHOCTb TG- 
NYIAWMU, AIA ONpeseeHuA Moa UX 6e3 TPya MOX*KHO OblIO TOObIBaTh ecaT- 
KaMM WM axe coTHAMM 9ksemmapoB. IlnoTHocTb nonyaAWuu, B YacTHOCTH 
L. sax. armeniaca, Jocruraer uHorga 10 oco6eli Ha | mM? nopepxHocTu cKan (*). 
IIpu crouib BbICOKOH YMCICHHOCTH COOTHOMeCHHe MOJIOB Y Ppa3HbIX BUOB ycTa- 
HaBJIMBaeTCcA JlerKO H OpicTpo. MoxkKHo Oblio MpeAMONO*KUTb, YTO HaGwIOLaemoe 
OTCYTCTBHe CaMHOB Y HEKOTOPbIX NOABUAOB OOBACHAeTCA CHeMMUKOL UX AKTHB~ 
HOCTH, M CaMI[bl BCTpedalOTCA JIMMIb B ONPeeseHHOe BPeMHA Tosa, KaK 9TO H3- 
BeCTHO Y HEKOTOPbIX MpecMbIKalouluxcsH. B TakOM culy4¥ae Ce3OHHaA AKTMBHOCTE: 
CaMIOB Y OMHUX NOABUAOB OKA ObITh pe3KO OTIM4HA OT TaKOBOH y Apyrux, 
4TO He MOATBepxaeTcA HaGTIOCHHAMH. 

OTJIOB ALEPH MPOUSBOAMJICA HAMM Ha MIpOTA2KeHHH BCero NepHosla UX AKTUB- 
HOCTH C MOMeHTa NOABJICEHHA BeCHOM B allpee H 2O yXOfa Ha 3MMOBKy B 
oxTAOpe. Onpeseienue Nola MpovsBo_Msoch TaKxKe Y OTMaBMBAeMbIX 
B IpMpose, HeaBHO BbIIWeMMNX H3 AMI CerosleTOK BCeX UWIeCTH %KUBYILUX B 
Apmenun noxpugos. IIpezcrapenue 06 stom jaet Tabu. 1*, u3 KOTOPOH BHII- 
HO, UTO Y TpeX NOABUAOB CaMILbI OTCYTCTBYIOT HW Y CaMbIX MOJIONLIX ocoGbelt, 
Tora KaK y TpeX J PyrHX OHH B STOM BO3paCcTe YHCMEHHO Jake mpeBasupylor 
Ha CaMKaMu. Jlanuble Ta6n. | oveHb NOKa3aTeIbHbI, TAK KaK eC Obl CaMILbI 
He BCTpedaHMCb B CHJIY CHeWMPUKM CBOeH aKTHBHOCTH, TO 3TO BPA WM Mpo- 
ABNANOCh Obl Y2XKe Ha PaHHUX CTakMAX NMOCTIMOPHOHANbHOTO pa3BUTUA. 

TloqoOuai xe KapTuHa HaOuOJanach HY MOJIODbIX AWLEPHU, BbIBEAWUXCA 
4W3 AMI B saOopaTopuu (Tabu. 2). 


* 
Ompexeaenue Toda MPOWSBOAMAOCh TO HaNM4HIO KONYAATHBHEIX OpraHOB y CaMWOB ¥ 
AuepeHuMpoBaHHEIX sAlieBONOB y CaMoK. 
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Ta6Oauma 1 


OrsgopseHo B 1953 r. OrnopseHo B 1957 r. 
TlonBpuy 
BCcero CaMKH CaMUbI Bcero CaMKH CaMUbI 
pL. sax. armeniaca 73 73 (100) * -— 81 81 (100) — 
L. sax. dahli 28 28 (100) —- 56 56 (400) — 
L.sax. rostombekowi| 42 42 (4100) — 63 63 (400) —- 
ae SAX. defilippii_ Pall 12 (44,4) 15 (39,5) 42 6 (50) 6 (50) 
I SAX. terentjevi 20 8 (40,0) 12 (60,0) 30 16 (45,7) 19 (54,2) 
L. sax. portschinskii | 9 2°(22,,2) TIT) =+, Wer 8 SA a 
* Siecb HB Ta61. 2 B CKOOKaX — npoleHTEl. 
Ta6Omuna 2 
Uncso 
.. TlogBuy te oe Camupl CamKu IIpumMeyanue 
JIETOK 
L. sax. armeniaca 73 — 73 (100) Beez. B 1956 u 
MESSY Saree 
L. sax. dahli 46 — 46 (100) To Ke 
L. sax. rostombekowi ol --- 51 (400) Dy yD 
L. sax. defilippii 32 KS) 33) 13 (40,6) Borex. B 1957 r. 
L. sax. terentjevi 28 16 (57,1) 12 (42,9) To xe 
L. sax. porischinskii tet Sar) Sm (Zila) ya) 


BaxkHbIM TOJTBep2xKeHHeM TOO, 4YTO NONyALMH TpeX MepBbIX NOABAOB 
ClaraloTcA W3 OHUX JIMUIb CAMOK, CJIYKUT TaK2%Ke MOMHOe OTCYTCTBHE CHepMueB 
B MOJIOBBIX ITYTAX HW B KIOaKe Y HCCeELOBaHHbIX OCOOeH, OTMABJIMBaeMbIX B 
nepvok pasMHoxkenHus. Jia KOHTPOA MOOOHOMY xe UCCeOBaHHIO MoOABepra- 
JIMCb CaMKM TPeX OCTAaJbHbIX NOABUAOB *. AmlepHibl BCKPbIBaIHCb MpHOmH3H- 
T@JIbHO HaPaBHBIX CTaMAX Pa3BHTHA Y HHX MOJOBbIX MpOLyYKTOB (Ta6s. 3). 


Ta6auuna 3 


Unc0 Hasmune cnep- 
nuecwie 2O- MHEB B TIOJIO- 
TlonBuy BaHHBIX BbIX NYTAX HIE CrenenHb pasBuTHA AHL 
caMOK B KJIOaKe * 
L. sax. armeniaca 50 -- B sHuHHKaX KpynHbIe 
L. sax. dahii 40 — ama, y waCTH CaMOK Ha- 
L. sax. rostombekowi 20 — KaHYHe BbIXOa B MOJIOCTb 
L. sax. defilippii 24 +- Tela WH B AHWeBOsax 
L. sax. terentjevi 7, + 
L. sax. portschinskii 3 ++ 
* 3nak — O603Ha¥aeT OTCYTCTBHe, 3HaK -+ HaJIMuHe clepMHeB. 


Ha ocHoBaHHH MpHBeeHHIX BbILMe JaHHbIX OTCYTCTBHe CaMIlOB y TPeX H3 
wecTH pacipocTpaHeHHEIX B APMeHHH MOABHOB MOXKHO 6bIIO CUMTATb OKa3aH- 
HbIM. Cyreqyioulad 3aaua 3akll0uaslaCb B TOM, UTOOBI BbISACHUTb, KaKHM o6pa30M 
MIPOHCXOAMT Pa3MHOKeHHe CaMOK MPH NOJIHOM OTCYTCTBHH oco6el ipyroro nova. 


* Uccnelopanue Ma3KoB Mpou3sBosuoch corpyzHuuel Muctrutyta wutonorad AH CEGE 
B. H. Kyaukoson. 
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IIpeqnomoxenve 0 ruHoreHese cylefyeT Cpa3sy 2%e OTBEPrHYTb, MOCKOJIbKY | 
pyre BUbI AEP, C paccMaTpHBaembiIMu royBuyamu Lacerta saxicola B 
ipupoyle He compukKacaioresx. OctaBaslocb JONYCTHTb MOSTOMY Ha MepBbIh BSTATL 
MaJlO BEPOATHY!O BO3MOXKHOCTH CYIUCCTBOBaHHA Y HHX eCTeCTBeHHOrO MapTeHO- 
renesa. JloKa3aTb BePpOATHOCTh TaKOrO MpeAMOOAKeHHA MOXKHO ObLIO MperkTe 
BCerO IIPAMBbIM OMNbITOM, IYTeM MOJIYYeHHA MOTOMCTBa OT 3aBeOMO HEeOTIJOQO- 
TBOPCHHDIX CaMOK. C 2TOH WetbIO, B KOHIe CeHTAOpA 1956 r., Ha CemMeHOBCKOM 
nepepase B CepepHoit ApMenuu Hamu ObI10 OTMOBIeHO 30 pasM4YHOTO BOspacta 
(B Tom uncne 15 MOmOMbIX, ele He MOJIOBO3pebIX) CaMoK L. sax. armeniaca. 
Ouu Obl MOMeILeHbI B HEOOMbIIOH CaOK, ONYULeHHbI’ 3aTeM B rTyYOOKY10 eb 
M@XK]LY KaMHSAMH, Pe WpoTeKaeT 3MMOBKa 9TMX ALLEPHIL B eCTeCTBeEHHOM OOcTa- 
HoBke. B nauase ampena 1957 r. nepesHMoBaBLIHe AMLEPHIUbI Obl NepeBeweHbI 
B TeppapuyM, a 3aTeM B Ciel\MasbHO MocTpoeHHy!0 Bosbepy. Takum oOpasom, 
BCTpeua HX C CaMILaMH,a CeEMOBaTeIbHO H BO3MOXHOCTH OMMOLOTBOPeHHA, Oba 
MOJIHOCTbIO HCKJIIOUeHA. 

B nauase uioia 16 ocTaBllMXCA B XKHBbIX CaMOK CTaJIM OTKJabIBaTb Alla, 
a B CepeyquHe — KOHIle aBrycTa H3 AKIL BbIBeEOCb B OOIeH cO*RHOCTH 56 Cce- 
rOmeTOK, TaK2Ke OKa3aBIHXCA CaMKaMH. 

BaxkHO MIpH 9TOM, YTO MOTOMCTBO ObIIO MOJyYeHO MH OT 6 MOJIOMbIX CaMOK, 
BII€pBbIe YUACTBYIOULUX B Ppa3MHOKeHHH. CyulecTBOBaHHe eCTeCTBeHHOFO NapTes 
HoreHe3a y L.sax. armeniaca Obll0, TakKHM OOpa3om, oKasauHo. Ilo-BuyMMOMy, 
OH MMeeT MeCTO H B Culy4ae ABYX Apyrux MosBuyoB. OueHb HHTepeCHbIM lpe- 
cTaBseTca (pakT OTCYTCTBHA cCaMilop y ruOpugop mexzy L. sax. defillip- 
pii u mapTeHoreHetuyeckoH dopmoi L. sax armeniaca. TMOpuyuble caMKh 
JOBOJIbHO UacTO BCTpeyaloTCA B 30HAX NePpeKPbIBAHUA apeaJIOB ITHX MOABHAOB 
M peryJIAPHO y4acTBYIOT B Pa3MHOKeHHH, MPH4eM UX MOTOMCTBO Tak2Ke COCTOHT 
UCKJIOUHTEJIbHO H3 CaMOK; B PAe MeCT Ha C€BEPHBIX H CeBepO-3allaHbIX Oepe- 
rax 03. CepaH B ApMeHuu rHOpuybl ABHO MpeBasMpyloT B 4NCIe Hay OOeMME 
cbopMamMu. 

Bonpoc 0 ecTecTBeHHOM MapTeHoreHe3e Y CKaJIbHbIX AULepHIL B HaCTOALULeE 
BpeMA ToOBepraercA asIbHeIWeMy H3yyYeHHIO aBTOpoM, a Takxe B. H. Ky- 
uukopoH B VMucrutryte wutonorun AH CCCP. 


Soo.10rMyecKHli WHCTHTYT Tloctynuao 
AkajlemuH Hayk ApmCCP DV 1958 


UMTHPOBAHHAS JIMTEPATYPA 


*C. A. Dep Hos, 3oon. cOopx. Apm. dun. AH CCCP, s. 1, 79 (1939). 2? H.C. Ta- 
péspcK xn i, Soon. cOopy. AH ApmCCP, s. 10, 27 (1957). °L.A. Lantz, O. Cyr é nay 
Bull. Soc. Zool. France, 61, 159 (1936). 
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MOP@OJIOlH ff 


A. [. UWAPOB 


O CTPYKTYPE KOHEYHOCTEM HW CNOCOBE NEPEABY)KEHWA 
MONURA HW THYSANURA (INSECTA, APTERYGOTA) 


(ITpedcmaeaeno axademuxom H. H. Il maaveaysenom 19 V 1958) 


IIpu onmcanun Hoporo orpsya Monura u3 BepxHenameo30lCKHX OTJIOXKeHUIt 
foro-3anaqHol CuOupn (°) Obii0 KpaTKO OTMeyeHO, YTO y MpeycTaBuTeeli 9TOTO 
OTpAa KOHEYHOCTH UpesBbIUaHHO MPHMMTHBHbI HM YTO pH NepexBHXKeHHU 9TH 
HaCeKOMble ONHpaHCb Ha Mperap3. JlelicTBuTembHO, pacuieHeHHe Hor y 
Dasyleptus (puc. 1 @) HanoMuHaer TakoBoe y pa3JIHUHbIX «MHOrOHOxKeK». O6- 
paujaer Ha ceOA BHHMaHHe HamMuNe y Thysanura kpynuoro cyOKoKCasbHOrO 
YIeHHKa, KOTOPbIM MOYTH MOMHOCTHIO OG6oOCOOeH OT MeBpasbHOH OOmacTH 
M, CyAA NO TaKOM OOOCOOJICEHHOCTH, BEPOATHO, HMeeT BUA 3AMKHYTOFO KOVIbILa, 
Oomee y3KOrO Ha CTOPOHe, OOpalleHHOH K CpeHeH JIMHHM Tela, KaK 3TO M10- 
Ka3aHo Ha pwc. 1a. Y Thysanura nojo6upiit xe useHuK, KOTOpbIit CHoL- 
rpacc mepBoHayambHo (°) paccMaTpuBall Kak CYOKOKCaJIbHbI, a mm03%«Ke (°) 
Kak IWJI€BpHT, Gomee TeECHO CIMT C MeBpasIbHOM OOsaCTbIO, COXPpaHAA TOMbKO 
Hapy2XKHY!0 CTCHKY KOJIbIla; BCJIeEACTBHe TOTO KOKCaJIbHbIM YWICHHK CBOeH BHYT- 
peHHelH CTOPOHOM rpaHHuMT HeMmocpeACTBeHHO C MWleBpasIbHOH OOsacTbIO rpyl- 
Horo cerMeHta. Y KPpbllaTbIX HaC€KOMBIX OCTATKOM CYOKOKCaJIbHOTO WIeHHKa, 
M10-BHMMOMY, ABJIACTCA TpOXaHTHH. 

Sl cuutTato BO3MOXKHBIM JIMIIb YaCTHYHO MPHHATb CYOKOKCaJIbHYIO TeOpHIO 
CHomrpacca, a MMe€HHO JIMIIb ee oOmlee NOmOxwKeHHe O TepeMelleHHH B 
MWI€BPasIbHYIO OOAaCTb Oa3aIbHbIX YaCTeH KOHEYHOCTH B IBOJIIOUMOHHOM pa3Bi- 
THM HaCeKOMbIX; UTO KacaeTCA KOHKPeTHOH CTOPOHbI ITOH TeopHH — romosoruu 
OTJCJIbHBIX UacTeH WieBpasIbHOrO CKeleTa C Pa3JIMUHbIMA yYacTKaMH CYOKOK- 
CaJIbHOrO WIe€HHKa,— TO C 3TOH UaCTbIO TeEOPHH A CorsmacHTbcA He MOry, B 
YaCTHOCTH, H@Ib3H aHAallJIeBPpHT, H3 KOTOPOrO 3aTeM OOpa3yeTcA 9MMCTepH 
WM 9MMMep, FOMOJIOrH3MpOBaTb C UYacTbIO CyOKOKCasIbHOrO WIeHHKa, TaK Kak 
y Lepisma (*) smucTrepH WM 9mMMep HMelOTCH HapsAy c cyOKoKcoH. Ec mpo- 
BOJMTb TOMOOorHio KOHeuHOcTeH Monura u Thysanura c KOHe4YHOCTAMH Ppa- 
KOOOpa3HbIX, TO aHallleBpuT (9MMCTepH-+-SIIHMep) HaCeKOMbIX CleyeT FOMOVIO- 
PH3MpOBaTb He C KaKHM-JIHOO HW3 Oa3aJIbHbIX WICHHKOB HOFH, a C JlaTepoTep- 
-THTOM (IJIeBPHTOM); CYOKOKCaJIbHbIM WICHHK, B TAKOM CyIy4ae, FOMOJIOFHYeH KOK- 
CONOAMTY, KOKCasIbHbIM WeHHK — Oa3sHMOLUTY, a CHAAWIMH Ha 9TOM WIeHHKe 
y Machilidae rpuderek — cuaamemy Ha Oa3nnoguTe SK30N0LUTY; BepTuyr 

roMOIOrMyeH UCXHONOAUTY, Gepo—MeponoyHTy, roseHb — Kapnonoyury, Jan- 
Ka — IIponoyuTy u, HakoHell, Wperap3 — JakTHONOLMTY. 

Koxcasbubli unenuk (cx) Monura Tako 2e (cbopmpi, kak y Machilidae, 

HO, I10-BHJ,MMoMy, He HeceT rpudeteK; BepTulyr (tr), Oegpo (fe) uM romeHb (tZ) 
TaKKe CXOJ[HbI C COOTBETCTBYIONLMMH WICHHKAaMH HOH $Y Machilidae. Emre 
ofHoli WpuMeyaTebHO OcoOeHHOCTbIO B CcTpoeHHu HorH y Monura sABaAeTCA 
‘HepacuieHeHHad siaka (ta) C €MHCTBCHHbIM KOPOTKOM — lpeTap3oM (pta), 
KOTOpbIM MOXKHO pacCMaTpHBaTb Kak CaMOCTOATEbHbIM WICHHK, TaK KaK M0 
-CBOMM pa3MepaM OH CXOJeH C akTHOMOANTOM pakooOpasubix. Ha puc. 2 
“w300paxkena AucTabHadt uactb worn Dasyleptus, xopomo coxpaHupiliaica 
na otneuatKe (Ne 1424/4), Koroppii HeqaBHO mepegana K. C. Kocrnna B 
Tlaneontonornyeckuit uuncTuTytT. Takoe cocTosHne slankH WM mpeTap3sa Xapak- 


iso 


TepHoO JIA CaMOH MpHMHTHBHOM CTYNeHH B SBOJIOWMM HOrH VY Atelocerata. 


u.BCTpeyaercs cpeu «MHoroHoxexk», Protura u Collembola; y Diplura, xora 
ylalika He pacusleHena, uMeeTCA Ba KoroTKa. CpeQW KpbllaTbIX HaC€KOMBIX He 
pacuyleHeHHad Jlalika C OMHHM KOFOTKOM €CTb Y HeKOTOPbIX JIMUMHOK Holome- | 


tabola. 


Oco6eHHOCTH CTPOeCHHA HOTH HU OTCJIbHBIX €e YJICEHHKOB TOKa3bIBaloT, UTO 


fomoxkeHue HOF OTHOCHTeIbHO Tea y Dasyleptus 6buio Takoe, Kak u300pa- 


ti 
MM 
U2 
ta Of 
0 
pta 
Puc. 1. Cxema nNowJloxKeHuA HOF MoO OTHOUWICHHIO K Tey Puc. 2. JlucTambHaa 
u cyOctpaty: a—y Dasyleptus, 6— y Lepisma. yacTb HOT Dasyleptus 
OOosHauenua: T — Teprut, S — crepuut, pl — nues- brongniarti Sharov. 
paulbHad OOacTb, s¢ — CyOKOKCaJIbHbIM WIeHHK, cx — O6o3HayeHuaA =6Te Ke, 
KOKCaJIbHBIM WIeHHK, fr — Beptayr, fe —O6egpo, ti— uTO H Ha puc. | 


TouleHb, ta — JalKa, pla —mperaps, un — maTepadb- 

HbIM KOrOTOK, ch — oMopHble WHMb! Ha BeplMHe To- 

a1eHu, cond — oJMH H3 JBYX MbILLeIKOB, PactowloxKeH- 
HbIX Ha FOPH3OHTaIbHOH OCH 


7KeHO Ha pric. | a. JTO WOKa3zplBaeTCHA elle H TeM, U4TO Ha OTMeYaTKAaX, rye 


Dasyleptus BuyeH co civHHOM moBepxHocTu (NeNe 966/16, 1197/610, 1424/4), 


M3-MO TeprHToB BeICTYNMaloT JIMIWWb AUCTaIbHble YaCTH KOHeEYHOCTeH, BKIIOUAaA 
BeplMHy Oekpa, roueHb HM Jamky c mperap3om. IIpu Takom nojoxwKeHHM Hora 
uMeeT pe3KO BbIpaxkeHHy!o S-oOpa3sHylo KOH*urypallulo, MpuyeM, 4TO O¥eHb 
CYULECTBEHHO, KOKCaJIbHbI€ WICHHKH OKa3bIBalOTCA HallpaBJIeHHbIMM BHYTDb, 
K CpeqHei JIMHMH Tela, a Oelpa — HapyxXy, H B OOmacTu BepTyra OOpasyer- 


cA peskuii crHO KoHeuHOCTH. Tako Cru6 JaeT BO3MO2KHOCTh NOMMLep2xXUBATb TeIO 
Ha cyOcrpaToM C MeHbIelH 3aTpaTol CuJIbl, VeM MPH HaMynH WupKyseobpas- 


HbIX KOHeYHOCTeH, KOTOPbIe XapaKTePHb! JWIA Ppa3JIMUHbIX “MHOTOHOXKeKy» (°, *), 
Protura, Collembola u Diplura. [Ipuo6perenue cru6a KoHe4uHOCTH B O6macTH 
BepTYyra ObwlO OAHHM H3 CYILeCTBCHHBIX MOMCHTOB SBOJIIOMMH HaCeKOMBbIX, I0- 
3BOJIMBINCe HM NPUMOAHATh NepeWHIOW YaCcTb Tesla Hal cyOcrpatom. Takas KOH- 
cburypattust Horm, Kak y Dasyleptus, xapakrepHa takxe jaa Machilidae; 
y Lepismatidae ona HecKobKO H3MeHeHa B CBA3H C TeM, UTO KOKCAaJIbHbIE 
WJICHHK CHJIbHO YIJIOWLCH HM TOeHb IWIOTHO puweraeT K Hemy. PesKuit crud 
KOHEYHOCTH B OOsacTH BepTlyra COxpaHAercA B TOM WIM WHOM CreneHu y MHO- 
TMX KPbilaTbIX HaCeKOMbIX, mpuyem vy Blattodea u oraacrn y Homoptera 


KOKCaJIbHbIe WICHHKH COXpaHHJIH WaxKe OPWeHTallHIO BepINHH 10 HallpaBJICHHIO 
K CpeJIHeH JIMHHM Tesla. 
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Hanuune y Monura peskoro cru6a KoHeuHOcTH B OOmacTH BepTslyra ompe- 
AeinteT pasMep U PopMy BCeX WIeCHHKOB HOH: CKOMIeHHbI K cpeqHeli mMHUH 
Tela CyOKOKCaJIbHbI WIeHHK HalpaBiAeT KOKCaJIbHbIIi WIeHMK BepIIHMHOlt 
BHYTPb, W30rHyTbIt BepTyr HallpaBaneT Oeqpo MapasmenbHO KOKCaNbHOMY 
WICHUKY, BEPIWIMHOH Hapy2Ky; TouleHb OUCHb KOPOTKaM, TAK KaK CJYKUT TvaB- 
HBIM OOpa3s0M [WIA HanpaBeHHA AUCTaNbHOTO KOHIa HOrM MepmeHAUuKyApHO 
K TOPH3OHTAJIbHOH MOBePXHOCTH; OombUIMe pa3sMepbI Manku uM MpeTap3a ompe- 
ACMAIOTCA TEM, TO OHH ABJIAIOTCA OCHOBHOM ONMOpol WIA Teva. 

CooTHomleHHe OTJeIbHbIX WICHHKOB uM OOWIad KOHurypawua Hora y Mo- 
nura XapaKTepHbl JIA CaMOM NPHMHTHBHOM CTYNeHH B IBOJIOWMA PpyAHbIXx 
KOHCYHOCTeH y HaCeKOMBIX. Cyeyloulei cTyneHbio Obl0 mpHoOperenue Mako 
CNOCOOHOCTH MeperMOaTbCA Ha TbIIbHYIO CTOPOHY M pacomaraTeca He nepmen- 
AMKYIAPHO, a MapasmeibHO cyOctpaty. OcHoBHOH onopok AA Tela mpu Ta- 
KOM IIOJIOXKeHHH JaNKM CTala CJLYKUTb TOJIeHb, a eC BePINMHHbIe WMMbI oO 
HEKOTOPOH CTeMeHH CTaJIM BbINOMHATh (pyHKUMIO mperap3a. Jlanka npuoOpena 
WJICHHCTOCTb HW CTalla CJIYXKHTb HE CTOJIbKO WIA ONOPbI, CKOMIbKO JIA UpuyaHua 
Hore ycTrowuusoro monomwenua. Jia Oombulel WenKocTH anKH M0 60KaM OT 
MpeTap3a W3 WleTHHOK BOSHUKJIM Ba KOFOTKa, KOTOPble CTaJIM BbINOIHATb POMb 
«aAkopaA». IIperap3, cTaB HeHY2KHbIM, MOCTelMeHHO peslylupoBauca. 

Hauambuble 9talbl 3TOrO Mpollecca mpescrapsenbt y Thysanura. Y Lepisma 
I—III sospacros couneneHue rouleHH C anKOl emule MaIOMOLBUXxKHOe; BCIeNCT- 
BHe STOO MOJIO[Ible YeLLy HHHILbI MEPBbIX TPeX BO3PaCTOB IIpH NepeBHXKeHHH ONU- 
patorcaA Ha MpeTap3 u KOFOTKH, 4YTO HaMoMUHaerT cmocoO nepesBuxeHuA y Mo- 
nura. Y Oomee mo3qHux Bos3pacTos (puc. | 6) coumeHeHHe romeHH C JalKOl cTa- 
HOBHTCA Oomee NOABUXKHIM, MU Jlalika pacnomaraercaA MapasembHO cyOcrpary. 
Murepecuo, uro y Lepisma yxe umelwrca KpelmkKuve ONopHbie wiuMbl (ch) Ha 
BepllHHe TovleHH. 

Hapsyly c u3MeHeHHAMM JIMCTambHOM YaCTH HOTH, B 9BOIOWWH KOHeEYHOCTH 
Y HaCe€KOMbIX IIPOHCXORMMO H3MeHeHHe HU Oosee MPOKCHMaJIbHbIX UacTelH. To- 
JI€CHb, CTAB OCHOBHOM OMOpol IA Tela, yBeIM4nAaCb B pasMepax; ee COUTeHe- 
Hue C Oepom crao Gomee NOABHXKHIM OlarodapA NOABJICHHIO J[BYX MBILLeJIKOB, 
PaCHOJOXKeHHbIX TOPH3OHTAaIbHO MO OTHOWIeCHHIO K MOBepxXHocTH cyOcTpatTa,— 
BMeCTO e€JMHCTBEHHOFO THLIbHOrO MbileiKa, XapakTepHoro ya Monura. Bua- 
rojapa 3TOMy B KOH(urypallun HOFH NOABMJICA elle OJMH pesKHi u3rn6 
B COWJIEHEHHH MexKAy OepoM MU FovieHbto. 

Y Thysanura (puc. 1 6) romeHb ele CpaBHHTeIbHO HeBeIMKa, CrHO MexKLy 
OePOM HM TOJIeHbIO elle He Pe3KO BbIPaxKeH, HO COW IeHeEHHe MexKy HHMH OCy- 
UECTBIIACTCA Y2Ke C MOMOMLbIO ABYX MbILIeIKOB (cond), pacMOJIOXKeHHbIX Ha Fo- 
PH30HTaIbHOH ocH. Y KpblwiaTbIX HACCKOMBIX TOJIeHb H OeApo AIMHHbIe, OOBIU- 
HO PaBHbIX pa3MepoB HIM ToMeHb axe MpeBocxofuT Oespo No AWMHe; Mey 
6eIpoM HM FromeHbIO HaOsOqaercaA peskui crud, 

B cBa3u Cc MOABJIeHHeM pesKoro crvOa Mexky GeLpomM H ToJleHbIO CruO Mex- 
JY KOKCaIbHBIM WIEHHKOM uM OepoM BO MHOrux oTpsax Pterygota cram yTpa- 
UMBaTb CBOe 3HAueHHe JIA MOMepxKKU Tea Hal cyOcrpaToM, HW 9Ta PYHKIUMA 
CTasla BbINOJHATHCA 3a CUeT CrHOa MeXxKLY GeApoM u romeHbiO. ITO oOcToATeNb- 
€TBO CO3aJIO BO3MOKHOCTh YMCHbIICHHA JWIMHbI KOKCaIbHOrO WIeHHKa UH O0- 
glee MpouHoro ero yKpenmeHuA B MWieBpalbHOH OOMacTH, YTO HaOmIOJaeTCA BO 
MHOrMX oTpagax Pterygota. B pesymbTaTe 9TorO CouleHeHHe HOF C TeJIOM MO 
cBoel KOH@urypallum BTOpHuHO - MpHoOpeso CxXOACTBO C COWIeHeHHeM HOrH 
y «mHoronoxek», Protura, Collembola u Diplura. 

Horu Thysanura m0 cBouM pa3MepaM M CTpyKType TaKoBbI, YTO MOryT NOJ- 
Jep2KuBaTb Ha cyOcTpaToM JIMUIb MepeqHUH OTJeM TYJOBMUIa, a OCTaIbHat 
YaCTb TYJOBULLa BO BPeMA JIBHXKCHHA HACEKOMOPO CKOJb3HT MO cyOcTpaTy; rpH- 
(PeIbKU TPH 39TOM BbINOMHAIOT POMb Calas0K, YMCHbINAalOULMxX TpeHue OprouikKa 
ocy6crpat (2). Takoii xe cmoco6 mepeqBH2KeHHA Obl, HECOMHEHHO, MY Monura. 
Y Dasyleptus rpudenbku XOpOllo pasBHTbl, XOTA HM He 'WICHHCTHIE, 
Kak y TpHacosbix Triassomachilidae (*) H HeKOTOpbIX COBpeMeHHbIX Machi- 
didae (°). 
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Monura u Thysanura mo ux cnocoOy nepesBH2KeHHA MOXKHO CYHTATb IIpe~ 
CMBIKalouLMMUCA HaceKoMbIMH. Cpe KPblvlaTbIX HaCeKOMBIX TaKOH crocoO e-) 
peIBHXKeHUA XapakTepeH YTWaBHbIM OOpa3soM VIA JMYMHOK Holometabola.. 
Y uwMarvnalbHol cTaluu B CBA3H C YBeIHYeHHeM pa3MepoB Oespa u FovleHHs 
u OombuloH MHTerpaliMeli OpioluiKa KaK e(HHOM TarMbl BO3HHKJIa BO3MOXKHOCTE. 
IIPHNOAHATH BCe TeO Ha cyOcTpaToM, H KpbllaTble HaCe€KOMbIe MepelliH OT 
nom3aHHua K 6eranuto. B cBA3M C 3THM, MO-BHAMMOMY, NpOuCxosMla peqyKUHA| 
Ha Opiouke rpudebKOB, KOTOpble BCTpeyaloTcH CpeAM COBPeMeHHBIX KPblJia~ 
TbIX HACC€KOMBIX JIMIIb Y HM3IIMX mpelcrapuTesen. 

C nepesBu2KeHveM No THMY MpecmbiKaHuA cBA3aHO y Monura HamMune AIMH- 
HOFO, CHJIbHO pa3BHTOrO CerMeHTHpOBaHHOrO xBocToBorO oTea. XBOCTOBOH | 
OTIeJ1, TO-BHIHMOMY, BbIMOJIHAJ HeCKOJbKO (YHKIMH: TAaKTUJIbHY!O, OMOPb! Ls: 
3aHero KOHIa TYJOBMULa, PYIA — pH JBHXKeHHH HaCeKOMOTO HU, HaKOHell, 
pbluara JIA OCBOOOXKTeHUA Tela OT MOBePpXHOCTHOM MWICHKM Mp MpHMNaHHnK 
K KallJIAM BOJbI WIM MOKpomy cy6cTpaTy. HecoMHeHHo, OH TOMOJIOrHYeH XBO-. 
cropolt HuTH Thysanura wu Ephemeroptera, koTopaxt paccMaTpuBaeTcH Kak 
BbIPOCT TeprabHO yacTH 14-ro TyOBMULHOrO cerMeHTa (*) HIM Kak NpHaToK 
14-ro cermenta (*). | 

Y Monura xBocTtopad HUTb BbICTyMaeT KaK CaMOCTOATEJIbHbIM OTe Tela, 
o6oco61eHHbIM OT MOCMeLHerO TYJOBHULHOTO CerMeHTAa, TEPruT KOTOPOFO MpHKpbI- 
BaeT OCHOBaHHe XBOCTa; BMeCTe C TEM XBOCTOBOM OTJe/I ABMACTCA Kak Obl Mpo-| 
JOUXKeHHeM TYIOBMILAa, OYLYYH OYeHb TOJICTbIM B OCHOBaHHH. C HM KHeEH CTO-. 
POHbI XBOCT HMeeT Oosee JAMHHbIe MH Ooee KpelKHe BOJIOCKH, YeM 10 OoKaM 
WM CBepXy; KaK HM BeHTpasIbHble XeTbI Ha XBOCTOBOH HuTH y Lepisma (*), oHH,| 
BePOATHO, YMeHbIMaIH TpeHHe MeXKLY XBOCTOBLIM OTAeIOM HU CyOcTpaToM ph 
JBY2KeHHH HaCeKOMOTO. 

Hanuunve o6oco6seHHoro xpocTtoporo oTyeia y Monura — TakxKe TpHMu- 
THBHaA OCOOeHHOCTH 3TOK FpyNNbl, YHAaCIeOBAHHaA OT KAKHX-TO OYeHb JpeBHHx 
mpeqKoB. CerMeHTHPpOBaHHbIM XBOCTOBOM OTe XapakTepeH JIA HCKOMAaeMbIx 
WH CoBpemenubIx Palpigradi, uckomaembIx Hu CoppeMeHHBIX Thelyphonida, a tTax- 
*Ke JIA KeMOpnicKoro ueHucToHororo Burgessia, OTHOCHMOrO K Kulaccy Pseu- 
docrustacea Hagkuacca Trilobitomorpha (?°). : 

Y Machilidae xBoctopad HMTb elle CpaBHUTeIbHO OobIad, 3HAYMTeEIbHO 
MIpeBOCXOMAMLad MO JWIMHe HU TOMMHeE WepKH; ee ONOPHAaA poOulb pH MepeyBu- 
2KCHHH BeCbMa 3HauHTesbHa. Y Lapismatidae oHa IpuMepHO OMHAaKOBOH WIH- 
HbI H TOJIMMLMHbI C WepKaMH; ee riaBHOH (yHKWHel ABJIAeTCA He ONOPHaA, a Tak- 
THJIbHaA, HM B 9TOM OTHOIWeCHHH OHA YynowoOnAeTCA WepkaM. Y KpbilaTbIx 
HaCeKOMBIX XBOCTOBaH HUTb COXPaHHJlaCb TOJbKO Y JPeBHEKPBbIJIbIX; OHA BBI- 
NOJIHAeT y2xKe HHbIe (PYHKIMU, He CBASAHHbIe C ONOPOH MPH NepeABHXKeHHH 10, 
cy6ctpaty. Y HOBOKPbIIbIX OTCYTCTBYIOT KakHe-JIMOO CyIebl XBOCTOBOM HUTH. 
Penykuua xBocTopol Hutu y Pterygota TakxKe, N0-BUMMOMY, CBA3aHa C Tepe-. 
XONOM OT NOI3aHHA K OeraHHio, C MOXbeEMOM BCeEro Tea Hal cyOcTpaTom. 


Ilaneontoaiormueckuit MHCTHTYT Iloctynuao 
Akajlemun Hayk CCCP 16 V 1958 
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IKCHEPHMEHTAJIBHAA MOP@OJOLU A 


T. A. BEXHSAKOBA u B. H. BEPEHCKAS 


OBE33APA)KHBAFOLWEE JEMCTBHE BbICOKHX TEMMEPATYP 
HA 3APA)KEHHBIE TIEBPHHOH (NOSEMA BOMBYCIS NAEG.) 
AMLWA TYTOBOTO WEJIKOMPSAA (BOMBYX MORI L.) 

HA PASHbIX CTAJMAX AMANAY3HOrO WMK JIA PASBUTHA 


® (Tpedcmaeaeno akademukom H. H. I maaseayserom 10 V 1958) 


IIporpes B Bose 3apaxKeHHbIX HO3EMOli AIL HACeKOMBIX MO2KCT YMeCHDILHTD. 
WIM Jaxke CBecTH JO MHHHMYyMa 3apaxKeHHe TYCeHHU, BbIIYNMBINMXCA u3 Mpo- 
rperbix Aum. Tepmuyeckoe o6e33apaxKHBaHve NoyueHO Ha Alillax Ks1yOHeBoli 
MoH (Gnorimoschema operculella (Zeller)), (°, °) u Tyroporo menkonpsya 
(Bombyx mori L.) (*“). Ily6mukyemaa pa6ora nocsamena u3y4eHHIO 06e3- 
3apaxKuBaloulero AeuCTBUA iporpeBa Ha 3aparxKeHHble NeOpuHoH (Nosema bom- 
bycis Naeg.) salila TyToBoro UleKONpAya, pa3sBuBalouluecd C AManay3ol B. 
TeyeHHe TipHMepHo 9 mec. 

Safaua UCCIeEAOBaHHA 3ak1OUaacb B H3YYeHHH TePpMOUYBCTBUTeJIbHOCTH 
XO3AHHA HM Mapa3vTa B TeyeHHe BCero IMOPHOreHe3a TYTOBOFO WeIKOMNpAa OT 
OTKMaKH AHI AO BbIyNeHHA WHUnHOK. IIpu sTOM MbI CTpeMHIHCb HaHTH Ta- 
KHe CTayMH pa3BHTHA, Ha KOTOPbIX TePMOPe3HCTEHTHOCTh XO3HHHA Oblia Obl 
BbILIe TEPMOPeSHCTeEHTHOCTH apasHTa, H OMpefeIHTb, Ha KaKHX CTaqHAX pa3- 
BUTHA WH KaKHMM TeEPMHYeCKHMH O38aMu JOCTHraeTCA MaKCHMaJIbHOe CHHKEeHHE 
3apaxKeHHA pH COXpaHeHHH NMpakTHYeCKH JOMYCTHMOrO BbIXOJa TYCeHHIL v3 
mporperbix su (He MeHee 80%). 

Vcnpitbipaiucb TpH Temmepatyppi: 42, 44 u 46°. B ono cepuu rpena 
mepe BOAHBIM MOrpeBoM MosBepralacb NOAPOTOBHTebHOMY BO3AYLIHOMYy O60- 
rpesy (°); B Apyro cepHu BOAHbIN NporpeB NpoBosMICA Ges NOAFOTOBUTEIbHO- 
ro oOorpespa. Hecmorps Ha TO 4TO NOJATOTOBKa 3HAYHTeIbHO MOBbIWAeT TeEPMO- 
Pe3HCTeHTHOCTb PpeHbl, CYULCCTBECHHbIX Pa3JIMUHH B OTHOMICHHH OOes3apaxKuBa- 
HUA O6a 9TH CNocoGa He Jamu. B 9TOM CTaTbe pacCCMaTPHBAIOTCA TOKO Pe3YJIb- 
TaTbl OMbITOB, IIPpOBeeCHHbIX C TeNJIOBOH MOXTOTOBKOH, MOTOMYy 4TO JaHHble 
MO BCeMy 3SMOpHoreHesy HMeIOTCA TOJbKO B STO CepHu (MporpeBbl 6e3 NOL- 
POTOBKH; MpOW3BOAMJINCb He Ha BCeX HCCJIeOBAHHbIX CTaWAX pasBHTHA, 
OHH UMeIOT CIellMaJlbHoe MpakTHYeCKOe 3HaveHHe UH OyAyT pacCMOTPeHbI B 
pyrou cTaTbe). 

Saparkenue 2KCHePHMeHTaJIbHOrO MaTepHasa, NOyYeHve TpeHbl, MUKPOCKO- 
NUpoOBaHHe M YUeT 3apaxKCHHOCTH KOHTPOJIbHbIX HW MOMOMUBITHHIX OOPasIloB  mpo- 
BOJIMIMCb Tak 2%Ke KaK HM B OMbITaX C AHWaMH «HCKYCCTBeEHHO OKHMBJICHHbIMH» 
COAHOH KUCIOTOH (*). 

O6beKTOM UCCIeAOBAaHUA CYKUIH Aa caMoK nopoxe Ackouu, TOna- 
HMM HM TapTeHoreneruyeckoro KiOHa A3 2-7, OMJOAOTBOPeHHbIX CaMIlaMu py- 
cUX MOpoy. XapakTepHcTHKa HCXOAHOFO MaTepHaua Jaa B npebIAyueli padore (*). 

OnbiTbl MpOBOAMIMCh B ABYX MOBTOPHOCTAX Ha pene, OTMOXKeHHOM Oadou- 
<amu B 1954 u 1955 rr. 

PaspuTve AHI, TYTOBOTO WemkKompAa pasfqemeHo Ha 4 nepHoga: mepHos 
1eTHerO IpesAManaysHOro PasBUTUA, ICTHBAWMA, 3HMOBKa M BeCeHHMH MepHoyL 
yasBuTunA. B KarxKJOM Mepnose pasBHTHA rpeHa WporpeBallacb Ha HeECKOJIbKUX 
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cTayluix (pospactax); Bcero ucceqoBanocb 19 crayuu. CxemMa ombita oe 
B ta6n. 1. Jl Kaxgoro coueraHuA BOspacta M TeMMepaTyPbI UCHIBITHIB = 
7 sKCnO3MLMH, KOTOpbIe OblIM BbIOPaHbl B COOTBETCTBHH C PasJIMYHOH TepMOuy ; 
CTBUTCJIBHOCTbIO AHI, B PasHbIX Bo3spacTax. KonTpovleM ci1yKua Hemporpeta 

aT caer eran Amer AMI, WO KOTOPOH MOXKHO CYAMTb O CTeNeHH UX ce | 
JMOPMYeCKOFO YFHeTeHHA, OMpefeiAacb OTHOMIeHHeM NpOleHTa BbIxofa Ty 4 
HMIL Toce BeceHHelH uHKyOallHu B OlbITe K MpoleHTy B KOHTpoNe, NPHH 


Te aon aan 
Cxema OMbiTa 


Kaou A32-7 Ackouu T6n0HuuIW 
Ctaqua pasBuTHa 4954 r. | 1955 r. 1954 r. 1955 r. 1955 r. 
42° | 46° | 44° | 46° | 42° | 46° | 44° | 46° | 44° | 46° 
ees +4 
Ilepuog seTHero 42 uac. SE ee aisho lve +) t+) + | 
ae mpu 23° 1 cyTKH CS Oe Fir a Wipe Pee Poe a Ut se a 
1,5 cyToK ce a a a 
A976 4)+ f+} 4+)—]—]+}+)4]+ 
2 baths tha; tf+]a}4)4+]4)4] 4. 
} 3,9» fg am bes ef pee a aS ees ip = 
S if pH | 4,5 cyToK el) te Pose Ped ee stichs = ee Ret 
20-33" : 2 neqenH +h+]) t+] +}]+y}+) +} +} +] 
2 Mec. Se a ce el ce gat re sn Wc Wi 
Ilepex 3HmMoBKoH 
(845 mec.) Se ll an ai ea xi sl rel i ce ere he 
SHMOBKa =-s pH CepeuHa 34MOBKA 
Oa cee (9,5—6,5 mec.) t+}+} +) 4+) +]+}+)+}t+ + 
Kouel, 3HMOBKH 
88,5 mec.) | 4f+)/+[+)+{+]/+]}+}4+]+ 
IlepHoa BeceH- 1 cyTKu se ee ed ee ee ee ee 
‘Hero pasBHTHA * 2 cyToK At tl act abe eb geabaiel eee ye tel elena 
” ++) 4+]/4]}]+})+}+]4+/]4+]4 
eres st tclael\ deta. Mwai eosciel sea iii aa ial Gaal ata 
Saal +}+]+)+)4+]+]+])+4+]4]+ 
ene ss (ih etl Soll en och nel ico Gat oes cio acs he 
a ats —hrprlitholiced <ole obictaavkbn aaah 
IIpumMeuanue. SHak + onbIT MpoBoqunca, 3HakK — OMIT He MpoBosMcs. | 


* 1-e cy?kKH mMocie B3ATHA 3 3HMOBHMKa rpeHa Haxo_umach mpu 11—12°, 2-e cyTKH — 
Tipu 17—19°, 3-e cyTKH u noclenyroulwe — mpu 23°. 


tomy 3a 100%. Tepmoycrofiunpocr napa3suta, 10 KOTOpolt MOXHO CYHTb oO cTeney 
HM 00€33apaxKUBaHHA, ONpeleAaCh MAKPOaHaJIH30M BBILLNIEMIIMX JIMYHHOK Toce 
MX rHOeIM M BbICbIXAaHHA. CpesHee YHCO CHOP B OLHOM Moule 3peHusA MHKPOCcKO+ 
1a WIM WHTCHCHBHOCTb Tak Ha3bIBaeMOrO OCTATOUHOTO 3apaxkaHuA B OMDbITE 
(M.) OTHOCHJOCb K cpeqHeMy 4ucHy crop B KOHTpome (Mx) W BbIpakaloce 
8B lpolentax. Tloyyennad BemMunna MpeycransAer CoOoli ocraTOUHYy10 3aparKeH: 
HOCTb OOpasila B MpoWeHTax, u BHIUNTaHHeM ee u3 100 maer TIpOWeHT 06e33a- 
paxKHBaHHs. 

MuTeHcuBHOCTh 3apaxKeHuA TYCeHHIL B OTICIbHBIX Kak NOJOMBITHBIX, Tak 
MH KOHTPOJIbHBIX OOpasilax CHIbHO Bapbupyer. UrToOnt yMeHbIIMTh BAMAHHE 
‘CAYYAHHBIX OTKIOHEHUM [WIA Kaxoro coueranus YCJIOBHH BO3eHCTBUA (cTAa! 
AMM, TEPMMYeCKON MOSbI UM Mp.), ObLIM MOWyYeHbI ycpeqHeHHble WaHHbIe 10 BCeM 
opofwaM. Pesyibratsl Takoro oObeqMHeEHUA H300PaxKeHEI rpaduyecku B BUTE 
KPHBbIX (puc. 1), TouKu KOTOPHIX T1pe(cTaBAIOT COOOH cpequve 3HaAUeHUA STUY 
OObCIMHCHHBIX OMbITOR Ha rpeHe, OTMO*KeHHO B 1954 nu 1955 rr. 

Kak BUHO 43 Ta6n. 1, B MOCTaHOBKe ONbITOB He Be3fe Obl CoGMOZeH cTpo' 
TMM Mapamaenu3m. Oxcno3nunn pH OMHOH HM TOM 2%e TeMnepaType B MepBON 
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4 BTOPOM CesoHe He Bese Copnaqamn. Llostomy sMnupuyeckue ycpeHeHHbIe JaH- 
HbIe HE BIOMHE OMHOPOAHbI m0 Becy. Jia OMHUX SKCMOSHILMH CpeqHHe JaHHuble 
OTpaxaloT Ooybllee YHCO MPOMMKPOCKONMpOBAaHHBIX Mpo6, YeM JIA Apyrux. 
IIpu ycpequenuu JaHHbIx mpo6sl, BKNOUAIOMIMe SombIee UnCHO IIPOMHKPOCKo- 
MMPOBaHHbIX TYCeHHU, TOUHeEe OTPaxKaloT HCTHHHbIE 3HaveHHA NMoKa3saTeneli 
{uMelor OoubuMi Bec), H MOTOMY Bese BHIUMCIAIHCh B3BeLIeHHBIe cpequne. 

Anais KpuBbIx (puc. 1) noKa3brBaer, 4TO mocie MporpeBow lip BCex 
MCIIbITAHHbIX TemnepaTypax (42, 44 nu 46°) uw Ha BCex cTaquAX pasBUTUA, Kak 


iss + . 
UNDG GMTIME OE IVE GAMETO 18 2IEZ4 BT AGG ICU FO GP IAC TETE. Eh BE FDOT OG 
AAUMeACHOCTTEG Wpoepfega, vacu 


Puc. 1. Kpupbie 3apvcuMmocrn Bbixofa (a) u 3apaxKeHHoctu (6) Temmepatypbl u aKcno3HIMH (3a- 

)a2K€HHOCTb MH BbIXO B KOHTpose NpHHATHI 3a 100%). A — eTHHH NepHor pasBurus (2,5 cyTOK), 

5 — sumopka (kouHel, 3uMoBKu), B — nepvox BeceHHero pa3suTua (2 cyToK). 1 — 42°, 2 — 
44°, 3 — 46° 


MpaBHIO, MPOHCXOAHT CHHKeHHe 3apaxXeCHHA MO CpaBHeHHIO C KOHTPposeM: 
ConoctTaBJleHie H3MeHEHHA YYBCTBHTeCIbHOCTH XO3HWHA M Napa3suTa Ha pa3HbIx 
CTayquAX Pa3BHTHA MOKa3bIBaeT, YTO UYBCTBUTEIbHOCTh AMI, M Mapasuta K Jel- 
‘CTBHIO BbICOKHX TeMMepaTyp H3MeHAeTCA C BO3PaCTOM. 3yecb Mbl paccCMOTPuM 
JIMIIb BO3PaCTHble pa3JIMUHA B YPOBHAX TePMOPe3HCTeHTHOCTH XO3AHHAa H Ma- 
pasurta. 

Han6oubitee CHH2KeHHe 3apaxeHun (80—90%) mpu Bcex TemnepaTypax Mo- 
JYYeHO B JETHHM NpedManay3Hbl mepuox pasBuTua. Ha pcex craquax, Kpome 
12 yac. nocme OTKIaKV, MMeIOTCA 3HAUHTEIbHbIC PasIM4YHA B YPOBHAX TePMO- 
pe3HCTeHTHOCTH XO3AHHa MH Napasnta. IIpu Berxoge 80% nomyyeHo MaKCHMaJIbHO 
‘BO3MOXKHOe OO6eC33apaxKHBaHHe Up OOJbUIOM JMana30He SKCNO3HUMH B mpesle- 
sax 30 MuH.— 7 uac. B- Bospacte xe 12 uac. BeeqcTBHe BbICOKOM TepMOuyB- 
CTBUTEJIbHOCTH AIL HHTePBaJI JOMYCTHMBIX SKCMO3HILMM OYeHb Y30K — OH pa- 
'BeH HeCKOJIbBKMM MHHYTaM. YCJIOBHA BO3eHCTBUA, WaBuiMe yyMIMe pesybTa- 
‘Tbl, MpwBeseHbI B Tads. 2. 
 B nocsenyiouje mepHosbl pasBuTHA BO BpeMaA Manaysbl (9CTHBaLHA 
HM 3MMOBKa) M B OCOOeHHOCTH B TeYeHHe MOCeAHUX Hel BeceHHero MepHofa 
pasBuTHA pasHHlla B YPOBHAX TepMOPe3HCTeHTHOCTH XO3AHHA M Mapasuta 
HeBeIuKa. C yBeIMYeCHHeM JIMTeIbHOCTH MporpeBa 3apaxKeHHOCTb yMeHbuaeT- 
cA, HO MagaerT M mpollenT Bprxoga. Mckmtouenve mpesctaBJAloT ciexylouue 
‘CTaMu pa3BHTHA, Ha KOTOpbIX OCcTHTaeTCH BbICOKOe OOes3apaxKUBaHHe Oe3 
CHHXKCHUA XKUSHECHOCOOHOCTH TpeHbI: mocweHuH eHub 3uMoBKu, |, 2, 3 AHH 
sBeCeHHero Mepvoa pa3sBuTHA mpH Temnepatypax 42 u 46°. Menee yoBue- 
{TBOPUTEIbHbIC Pe3ybTAThl Ha THX CTAAMAX JlalM WporpeBbl pu TemMMmepatype 
44° (ra61. 2). B KayectBe mpumepa HanGomee ocpcpeKTHBHEIX MporpeBos IpH- 
‘BeleHbI KpHBbIe Ha puce. |. 
 B Oonpmtel vacru onbiros, MpoBeeHHbIX mp TeMmepatype 42°, B OcoOeHHO- 
<TH Ha rpeHe B Bospacre 2,5 cyrox (puc. | u Ta6a. 2), He Obl ocTHrHyT 
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nopor (bv3HomOrMyecKkoro MOBper%KMeHHA YpPeHb!, Marke MPH MVIMTeMbHOCTAX: 
mporpepa 10 vac. Ouepnyno, AIA TomyseHuA TepMuYecKOro 06e33apaxKuBaHHs 
AONYCTHMBbI H Gowee JWJIMTeJIbHbIe MpOrpeBbl, YEM Te, KOTOPble NpvBeleHbl HaM 
B TaOl. 2 mu Ha pue. 1. na Apyrux TemMMepaTyp MbI TakxKe HMe€eM OCHOBaHH 
ipeqnouaratb, TO MMana30Hn 

Ta6auna 2 6larOnpHATHBIX  IKCMO3HILMHE 

Ilpumeppr HavGonee adpcspeKTHBHBIX BOSAelCTBHH MOxKeT ObITb pacuIMpeH. H 


By PAshile slop uC TP SE aSeuryy TaOn. 2 mpeqnomaraemMoe BO3 

7 1 MOXKHOe YMeCHbITeHHe IKCHO3H 

Ss Ly g se ILMH OTMe4UCHO 3HAKOM<. CJIeBa, 

xe ce | 8 = are : a yBelmuueHve — ciipapa. 

Be es | 5 Bs Se g OctaTouHoe sapaxkeHue KO- 
aie ao les| oe 62 a jle6sleTca B Mpefemtax oT 5 JO 
95%, ecTb Jlaxke eHHHUHbIe 

Tlepnog | 14 AO 5—6<) 85—100" 98 oOpa3libl, mpeBbiltaioujwe 10 
JleTHEroO 44 o—6 87—100 105—98 3apaxKeHHIO KOHTPOJIb. TI po6nu 
Uae eee os eye. ee eee C BbICOKUM 3apaxKeHHeM BCTpe~ 
144) 2-5 | g8—90 | 4145-80  YalOTCA He TOMbKO B Tex CAY- 

46| <1/,--3] 92—95 | 93—80  uaax, Kora euje He Obl O- 

2 | 42) Her = es CTHFHYT Nopor du3snonornyec 

He, Ticie 90 10419) Koro Noppexkjenua napa3uTa,, 

46| <3—6 | 92—98 | 96-80 HO H Mocae Toro, Kak yx 

251 42 | 7—10 S| 8090 96—90 ObIIO MOMYYeHO 3HAYATeJIbHO 

44) <7—15 | 80—90 | 105—80  cHy»KeHHe 3apaxKeHua. Cpen 

35 a Gaiee 90—95 | 9980 ea6o sapaxKeHHBIX mpo6 oAB- 

JlaHHBIX JIAIOTCH OOpasllbl C 3aparxKeuH 

44 8—18 | 90—94 | 100—80 €M, IIpeBbILIalOUIMM KOHTPOJI'¥ 

46 <2—] 98 | 97-80  jaxe mocue yepenHenua. Peske 

eS eres he tae see re ago gn OTKIOHSIONIMeECH TOUKU BCTPe 
ee leas 3-7 | 89090 | 10080  UYalOTCH OTHOCHTeIbHO peKO., 
Tlepuoxn | 4 42) <6—36 | 92—98 | 90-80 TO, NO-BHAMMoMy, cntteree 
saccenie Wa 44) 10 68 80 cTByeT 06 ux ciyyaltnocru. O6 
PAE NE TMs i ioe pone afer ee 3TOM OyjleT TlompoOHee cKa3a+ 
4 44| 14 80 80 HO B  CiellHaIbHOM coodmle-: 

46 o—7 90 88—80 HHH. 
3 | 42/<19—28 | 88 96—80 B pp o 2 bt. [Iporpes ne6-; 
Hs ig re an PHHO3HBIX AW TYTOBOrO mes-+ 


KopAya pH Temmepatypax 42., 
44 nu 46° Bo Bcex HepHoxax pa3BUTHA NpHBOAUT K CHWKeHUIO 3apaxKeHHA NO} 
CpaBHeHHIO C KOHTpoweM. B pa3nHble mMepHosbl IMOpMoreHe3sa COOTHOMIeHHE: 
TEPMOPe3HCTEHTHOCTH AHI HM MapasuTa He OfHHaKoBO. IIpH cooTBeTcTBy1ONlHX 
AJMTCIbHOCTAX TporpeBa — B BOspacTe 1,5—3,5 cyToK nocle OTKIa,KH "o 
Temmepatype pasBuTuaA 23°, B KOHILe 3MMOBKH HV B TepBbl€ TPH JHA BeCeHHer ( 
Pa3BHTHA — MOXHO JOCTHYb CHHKeCHHA 3apaxenna Ha 9D—95% Ge3 cHuxKe+ 
HHA AUSHECIOCOOHOCTH rpeHbl. [IpeqetbHoe CHH2KeHMe 3apaxKeHHA B ITH NepHo+ 
Abl B CIYYae MPHMeHEHHA TeMIOBOH BOSAYUIHOH MORAPOTOBKH JocTuraetca TeM- 
nepaTyPHbIMH JO3aMH. JaJIeKHMH OT TOpora du3svomorMyeckoro NlOBpexk LeHush 
TpeHbl. 


Muctutyt mopdosornuu 2xupoTubix um. A. H. Cegpeplosa Tocrynuao: | 
Akajlemuuw Hayk CCCP 6 VV 1953im) 
IHMTHPOBAHHAA JIMTEPATYPA | 


5B. Jl. Actay pon, Yen. cop. 6uom., 42, N 1 (4), 62 (1956). 4 BOUL. Ae rae 
pos, T. T.Opanecsau, B. HW. Jo6Oxaunug3e, Joka. BACXHWJI, Ne 3, 44 (1952). 
oT. A. bexaakos a, B. Eh Bepenh ck aa, MAH, L19.Ne2 (1958) eo 2uile T. O sJa- 
HecsaH, B. HW. Jlo6 x anu 3 e, Tp. Uucr. mophor. xusota. AHCCCP un. A. H. Cepepr) 
nosa, 21 (1958 ° H.W. Allen, Ann. Entomol. Soc. Am., 47, 407 (1954). 8 HOW Ae 


) 
len, C. H. Brunson, Science, 105, 394 (1947). | 


floxaayo Akayemunu nayr CCCP 
1958. Tom 122, Ne 4 


PHSHOJIOLH $1 


B. A. EBCEEB 


K @KH3KOJIOPMYECKOMY AHAJIV3Y MEXAHH3MOB PA3BUTHA 
CTOJIBHAYHOW HHTOKCHK ALM 


(ITpedcmasaeno axademukom JI. A. Op6eau 22 V 1958) 


HcceqoBanga AM Kak 3apyOexKHbIX, Tak H OTeYCCTBEHHbIX ABIODOH: MB ep- 
3y10 OUePeNb paOotamu aka. A. JI.Cnepancxoro u ero corp. (!°, 2°), B 3nHa- 
IMTeJIbHOM Mepe paCKPbITbI HEPBHble MEXaHH3MBbI, OMpeMeAOULMe TeVeHHe CTOWIO- 
HAYHOH HHTOKCHKalMH. BMecte c TeM, JO HacTOAULerO BpeMeHH ocTaeTCA elle 
deOCTaTOUHO BbIACHCHHOH POJIb BbICWIMX OTEIOB HePBHOM CHCTeMbI, B UaCcT- 
JOCTH KOPbI TOJIOBHOTO MO3ra, B Pa3BHTHH 3a00/eBaHHA CTOJIOHAKOM. 

H3BecTHO BCero JIMIb HECKOJIbKO paOoT, CHelHasIbHO MOCBALLCHHbIX ITOMY 
Bompocy. Tak, uccnelopanuamu I’. H. Kpprkanoscxoro (4) u B. T. Cayos- 
-koH (* °) ycTaHOBsIeHO, TO YaCTHYHAA MeCKOPTHKalWA %*KUBOTHBIX (KPOJHKU 
A KPbICbl) MPHBOANT K Ooslee TAXKEMOMY TeYeHHIO CTOJOHAYHOM MHTOKCHKAaILMH. 
B. Dpowoppm ("), a Takxe M. A. Pposoport ('*) Gbi0 OTMeyeHO, UTO Hapy- 
HWeHHe BBICIUeH HEPBHOH JeATeJIbHOCTH XKHBOTHBIX, BbISBaHHOe MepeHalpsxe- 
{M€M KOPKOBBIX IIPOMWeCCOB, 3HAUHTEJIbHO YTAKeAeT 3a00eBaHHe CTOJOHAKOM. 
3 paOote E. A. Ipomopot (7) noka3aHO, 4TO B TMepHoye MecTHOrO CTONOHAKA 
y KPOJIMKOB OTMeUaeTCA CHHKeHHe IICKTPHYeCKOH AKTHBHOCTH B NOJYyuapHu 
“OJIOBHOFO MO3Ta, COOTBETCTBYIONLEM NOPaKeHHOH KOHEUHOCTH, CBUJETeCJbCTBYIO- 
wee O pa3BHTHH B 9THX Y4aCTKaX KOPbl TOJOBHOrO MO3ra TOPMO3HOrFO Mpolec- 
-a. Mppantualua TOPMOxKeHHA Ha BCIO KOPY, NO aHHbIM 3TOTO aBTOpa, OObIYHO 
jbIBaeT CBA3AHA C HPpaMalluel cToNOHAKa. B pxye paOor oTMeyeHO, 4TO TOA 
303,eHcCTBHeM TIyOOKOrO HapKO3a MOx*KeT HaOlOaTbCA 3aMeWIeHHe pasBuTHA 
{ BDCEMe€HHOE HCUe3HOBEHHE CHMMTOMOB CTOJIOHAKA, OObACHAeMOe, M0-BHAHMOMY, 
‘OPMOXKeHHEM BHICIUMX MOLKOPKOBbIX JIBHFaTeJIbHbIX WeHTpoB. OHako, Kak 
joka3ainu onpitp JI. ©. I]neuuroro (°, °), quuTembHOe TOPMOXKeHHE KOPbI Lo- 
JOBHOFO MO3Ia, BbISBaHHOe XJOPaJITHApPaTOM, MPHBOAMT B KOHeEYHOM cueTe K 60- 
lee TAKeIOMY TeyeHHIO cromOHAKa. MoxHO nomaraTb, TaKHM OOpa3soM, TO 
IpeoOaqanne TOPMO3HOFO Mpollecca B KOpe FOJOBHOFO MO3sra ABIAeTCA (bak- 
‘OpoM, oGerualoujuM pa3BHTHe 3a0ojleBaHHA cToNOHAKOM. K Takomy Ke 
;bIBOLY MPHBOAAT HM HeKOTOpble KHHHYeCKHe HadwOMeHHA. Tak, O. M. Be- 
ep (1) ormeyaer, UTO MECTHbI€ ABJICHHA CTOMOHAKA y sOeH pesko yCuJIMBalOT- 
‘A B CaMOM HauaJIbHOM MepHosle pasBHTHA HapKO3a MH BO BPeMA BbIxXOJla U3 
ero. B page cayyaeB pw 9TOM HaOwlOJaeTcA axkKe BPeMeHHbIM Mepexol 
fecTHOTO cToIOHAKa B OOM. I]pumMeHeHHeM xe CpecTB, BOsOyxKqaloULAx 
OPKOBY1O JeATebHOCTb, HallpHMep (beHaMuHa, yAaeTCA, HaobopoT, 3aTOpMO- 
Tb PaSBUTHE CTOJOHAKA, MOBbICHTb CONPOTHBAeCMOCTh OpraHH3Ma K JeHCcT- 
mio cromOHsuHoro ToKcuHa (°,°). 

_ Iipencrapaiocb BeCbMa HHTePeCCHbIM HCCJeOBaTb ITOT BOMPOC C MOMOLKbIO 
lojlee aeKBaTHbIX (PH3HOJOrHYeCKUX MeTOAMK, B YaCTHOCTH MPOBeCTH 9KCIIe- 
/MMCHTaJIbHbIM aHaJIH3 BIMAHUA CTOMOHAYHOM HHTOKCHKAaWHH Ha BbICLIYIO HEpB- 
syr0 JCATCIbHOCTh HM YYBCTBUTEJIbHOCTh K CTOOHAKY %XMBOTHDIX Pa3JIMYHbIX 
MMB BbICHIeH HEPBHOH LeATebHOCTH. ITO MU ABHOCb 3aayel HacTOsMLerO HC- 


eqoBaHns. 
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Pa6ora Oblwia MpoBeyseHa Ha 35 OeybIX KpbICaX, Y KOTOPBIX MpeBapUTeJIbHO 
BbIPaOaTHIBaaCb CHCTEMA MOOMKUTEMbHIX H OTPHIMAaTeJIbHbIX YCJIOBHBIX pecple- 
KCOB 110 J{BuraTesbHO-numeBol MeToquKe JI. MW. Kotaspescxoro. Jia BblaBse- 
HHA OCHOBHbIX CBOHCTB HEPBHbIX MPOLeCCOB NPHMeHAJINCh CnelMabHble mpoopl, 
IPHHATHIC B MUSHOOFHH BbICIIelt HepBHOH JesTerbHOocTH. B pesybTaTe OblIO 
yCTaHOBJeHO, YTO 43 35 2KMBOTHBIX 12 B OTHOLICHHM HeEPpBHOM CHCTeMbI NpHHay- 
jlexKaT K CHJIbHOMY ypaBHoBelleHHoMy Tuny, 11 — k cuubHOMy BO3Oy,HMOMy 
u 12—x cma6omy. CielyerT OTMeTHTb, YTO B IpYIMbl 2XMBOTHDIX CHJIbHOTO 
Mu cla6oro THNOB ObWIM BKJIIOUCHbI KPbICbI! MpOMeKYTOYHOH THNOMOrHYecKore 
CTPyKTypbl (cylaOble H CHJIbHbIe BapHallMM 3THX THMOB). 

Beem 2XHBOTHBIM Oblia mpuButa ?/, DLM cron6uauHoro ToKCHHAa (a6couIOTHOe 
KOJIMYeCTBO BBOJMMOrO KpblCaM TOKCHHA HeCKOJIbKO BapbHpOBaJIOCb B 3aBMCH- 
MOCTH OT HX Beca). TOKCHH BBOMJICA NOLKOXKHO B OONACTb JeBOH 3alHel 
Jiambl B OObeMe 0,5 MI. 

Ha6l0leHuad 3a 2KUBOTHBIMH BKJIIOUaIH B CeOA U3yY4eHHe H3MeHeCHHH BbICHIeH 
HeEPBHOM JeATeIbHOCTH B Mpollecce pasBHTHA HHTOKCHKAaMH UM B chase PeKOH- 
BaJIeCILEHUMM (MmpoBousocb Ha 20 kpbicax), y4eT pasBHTHA KJIMHHYeCKUX MpoAB- 
JIeHHH Oone3HH, perHucTpallMio AMHAMHKH BeCa. 

B. tegenve | u 2 cyToK Mocuie BBeeHHA TOKCHHA YCJIOBHbIe pecpieKcs. 
y KpbIC HCCIeLOBaIHCb MHOTOKPaTHO: JO MHbeKWMHM TOKCHHAa, Yepes 15 MHH.. 
2 yaca, 6 u 8 uac., 24 u 34 vaca; Ha creqyioulMH JeHb, B NepHoy, NOABIEHH 
NepBbIX  BHJMMBIX CHMMTOMOB 34a00/IeBaHHA, %XKMBOTHbIC OpadHcb B OMbIT 
4 pasa. | 

IIpopegenubie Ha 6 KpbICaX KOHTPOJIbHbIe HCCIeLOBaHHA (XKHBOTHBIM BMEC| 
TO TOKCHHA BBOJMICA (bu3HOMOrMYeCKHH pacTBOp) MoKa3aJIHW, YTO CaMbI ak 
ykOula HM MWap9HTepabHOTO BBEJeCHHA XMBOTHBIM 0,5 MJI 2HAKOCTH BbISbIBae 
BbIMaeHve YCJIOBHBIX pedlekcoB. OgHako y 4 kKpbic 9TOH rpynnbl yKe 4 
pes 24 vaca HacTynua NowHad HOPMaJIM3allNA BbICIUeH HeEPBHOM eATeIbHC 
CTH, Y OCTaJIbHLIX 2 KpbIC BOCCTaHOBJICHHe YCJIOBHbIX pedIeKCOB HacTyNHl 
Ha 4—5 jeHb. 

Y MOOMbITHBIX KPbIC B MepBble %Ke vacbl Nocse BBeeHHA TOKCHHA Tak 
HaOlofamocb TiyOokoe HapylleHHe ycsIOBHOpedIeKTOPpHOH JeATeIbHOCTE 
BIWIOTb JO MOJHOTO BbINAaeHHA YCJIOBHBIX pedekcoB. OJHaKO B MOMeHT NOx 
JICHHA Me€PpBbIX CHMMTOMOB MeCTHOrO CTOJIOHAKA, BbIpawKaBUINXCA B HEKOTOPCS 
OTCTaBaHHH JIeBOH 3aHeH Malibl MPH MepeABHXKeHHH X2UBOTHOTO, Y BCeX KPbi 
OTMeYaJlOCb BOCCTAHOBJICEHHe YCJIOBHBIX pedeKcos. IIpu 9TOM, ecM y Kpbil 
cO cjlaObIM THIIOM BBICIUeH HEPBHOH JleATeIbHOCTH HOPMaJIM3alUA pedmeKco 
HOCHJIa KPaTKOBPeMeHHbIM XapakTep, TO Y MpelcTaBuTemeH CHIbHbIX THM! 
(TulaBHbIM O6pa30M CHJIbHOrO YyPpaBHOBeMIeHHOrO), a Taki#Ke MpOMexyTOUHOr 
(CHIbHad BapHalluaA Cma6oro THMa) COBEPIICHHO HOPMaJIbHaA KapTHHAa YCJIOBHC 
pe@sleKTOPHOH MeATeIbHOCTH OTMe¥aslacb Oolee MpOMOKUTeIbHBIM CpoK-' 
BIWIOTh JO Pa3BHTHA OTYUETIMBO BbIPaxKCHHbIX CMMITOMOB MeCTHOFO CTOJIOHAKS 
Y THX KpbIC petpeKCbI BHOBb BbIMaiu (M Ha 9TOT pas Hazouro) B Nepno 
MOCcNeyIOulero PasBHTHA MaTOMOrH4ecKoro Mmporecca. 

Cnycra 2 Helemm nocne BBeeHHA TOKCHHa paOoTa mo cHcTreMaTH4UecKOM 
HaOJHOJeHHIO YCJIOBHbIX pedieKcoB y KpbIC BO306HOBUsacb. B 3ToO Bpe 
y BC€X XKMBOTHBIX elle ObWIM OTYETIMBO BbIPaxKeHbl ABJICEHHA MeCTHOTO cTOME 
HAKa, HO KPbICbl y2XXe€ MOPIM CPaBHHTeIbHO JIerKO MepeMellaTbcA B KaMepe HH 
TpeX KOHCYHOCTAX. | 

B stor cpok TeHJeHUMA kK BOCCTaHOBJeHHIO BbIcuelH HepBHOl 
AeATebHOCTH Oblla OTMe4eHa Y BCeX MOJOMbITHBIX KPbIC, OHAKO NOwHa 
HOPMaJIM3allHA YCJIOBHBIX pedIeKCOB HaOsiOalacb TOIbKO Y KPbIC CHJIbHO 
yPaBHOBelleHHOrO THMa WH Y YaCTH 2%KMBOTHBIX — IIpefcTaBuTeselH Bo30yAuMOT 
THNa M CHJIbHOH BapHalluH cmaOoro Tuma. 

IIpospeqenubie npoObt («clIM6Ka» TOPMO3HOFO M pa3f\parxKUTebHOrO Mpore 
COB, YyrallleHHe WM BOCCTAHOBJICEHHE MOJIOXKHTeEMbHOrO YCJIOBHOTO petbseKcs 
YMInHeHHe WuddepeHWHpoBKN) MOKasaJIM, TO Y 2KMBOTHBIX CHJIbHOrO ypaBHe 
BeINCHHOrO THMa y2xKe B STOT NepHOR 3aOoeBaHHA KapTHHa KOPKOBBIX TIp@ 
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WeccOB ObIIa COBeEPWIeHHO aHasOrMyHOH Tol, KOTOpad perucrpupoBasach jo, 
onbita. Y Oo bIWHHCTBa 2Ke KpbIC APyruxX THMOB BOOOWE He Yamocb HaGwONaTh. 
CTaOWJIM3alHH ycuOBHOpedIeKTOpHOH eATebHOCTH B TeueHHe 2 mec. (oKH- 
BOTHbI€ MpeHMYLeCTBeEHHO CJlaOoro TuMa), WIM %Ke OTMeyalOCcb (Ha OCHOBaHHK 
MPOBeXeHHEIX MpoO) peskoe ocnaOeHHe CHJbl pa3qpaxKuTenbHOroO mMpolecca,. 
4TO HanOovlee APKO NPOABJIANOCb Y KpbIC BO3OyAuMOrO THMa, KOTOpbIe 10 CcBoe- 
MY OTHOIJeHHIO K TpoOaM He OTIMYaAIHCh OT MpeskcrapuTenelt cna6oro Tuma. 
Tloqo6nbim xe o6pasoM BeM CceOA KPbICbI, OTHOCHUHECA K mpoMexKyTOUHOIi 
BapHallMM CHJIbHOrO YPaBHOBEIeHHOrO THNa (OTMMYABLIMeCA M60 HEKOTOPBIM 
mpeoOalaHueM mpollecca BosOyKeHHA, HOO CpaBHUTebHOL Ca6ocTHIO ero). 
UYerkue 3aKOHOMePHOCTH BHIABHJIMCb UM IPH avamu3e ocobeuHocTeli KMHH- 
yeCKOH KapTHHbI MH TeYCHHA CTOJOHAYHOM MHTOKCHKallMM y Kpbic. Taxenpiit 
CTOJIOHAK C BOBIEYeHHEM B MaTOMOPHYeCKHM Mpolecc MBI TyOBUUIa, C pe3- 
KHM HCKPHBJICHHEM OCH Tesla H 3HAUMTeIbHbIM HapYyUIeHHeM OOuleli MOKOMOLLM. 
HaOs0faica B rpymme Kpbic ca6oro Tuna y 9 %MBOTHBIX v3 12, cpequ KpbIC: 
CHJIbHOrO BO3OyuMoro THNa — y 5 u3 12 uM CpeqM KPbIC CHIbHOrO ypaBHoBe- 
meHHoro Tula — y 6 us 12. CoorsercTBeHHO Norn60 oT cToOHAKa B rpynne: 
XKMBOTHBIX ClaO€ro THIa 5 KpbIC, CHJIbHOTO ypaBHOBelWeHHOTO 3 u BOsOyAH- 
Moro 3 Kpbicbl. CrefyeT OTMeTHTb, UTO H3 7 BbIKMBIIMX Kpbic cula6oro§ THMAa. 
4 2KMBOTHBIX OTHOCHJIMCb K CHJIbHOH BapHvalluu 3TOorO TuNMAa. 
BoccraHoBseHve MOABY2XKHOCTH MOpaxKeHHOH KOHEYHOCTH MpOMCxosMO 3Ha- 
YHTeJIbHO ObICTpee Y KPbIC CHJIbHOTO YpaBHOBellleHHOrO Tuma. Tak, K 44 yHtO. 
mocule BBeECHHA TOKCHHA Y BCX KPbIC CHJIbHOrO YpaBHOBeleHHOTO THMa HaGvIIoO- 
WlaslOCb MOJIHOe BOCCTaHOBeHHe (pyHKIWMH KOHeEYHOCTH (KpbICa CBOOOAHO Mepe- 
UsuraetcA, NOJHHMaeTCA Ha 3aHve Jalbl, MOJHOCTbIO NOJKUMaA KOHEYHOCTH,. 
yeuleTca e10). Y Kpbic BO3OYIMMOrO THMAa HMeOCb 3HAYMTEbHOe BOCCTAHOBJIe- 
HHe JBUraTeIbHOH (PYHKUMH NMOpaxKeHHOH Jialibl (*KAMBOTHbIe CBOOOAHO MepesBH- 
TaloTCcA, YaCTHYHO ONMPaACb Ha MopaxKeHHy!0 Wally, MOAKUMAIOT ee TON ces, 
HO YeCaTbCA STO Jano He MoryT). Y kpbic ca6oro ‘Tala K 3TOMY MOMeHTY 
Bce elle HMelaCb BbIPaxKeHHaA IKCTCEH3HA NOParxKeHHOH KOHEUHOCTH, KOTOpas 
yuacTHa B akTe Mepe,BMxKeHHA He MPMHUMaJa. 
_ Uvro Kacaercd W3MeHeHHA BeCa Y KPbIC B Mpollecce pasBUTHA CTOMOHAUHOL 
MHTOKCHKallMH, TO erO HHAMHKa XapaKTepH30BaaCcb CuIeELYIONMMM Wucpamu. 
Han6Oouputee mazenuve Beca HaOuIOJao0cb y Kpbic cmaOoro Tuna (cpeqHee Mak- 
CHMaJIbHoe mMayeHue Beca 58,5 r, cpeyqHuh KooddpuuuenT mayenus Beca 15%), 
B [Ba pasa MeHbIUMM OblIO NalleHHe BeCa Y KPbIC CHJIbHOrO ypaBHOBeLIeHHOrO: 
Tuna (28 r u 7%), KpbiCbl! BO3OyAHMOrO THIla 3aHHMaJIH B 9TOM OTHOIIeHHH 
lipoMexyTouHoe Mecto. BoccTaHoBsleHHe Beca Y KPbIC CHJIbHOrO YPaBHOBelleH- 
HOrO THIa MpoTeKaJlO TakxKe 3HAYMTeIbHO ObilcTpee, YEM Y XKHBOTHBIX Apyrux 
‘Tonos. Tak, K 22 7HIO HaOIOeCHHA NOJIHOe BOCCTAHOBJIeCHHe BeCa OTMe4AaJIOCb 
y 5 KpbIC CHIbHOrO ypaBHOBelleHHOrO THMAa, B TO BpeMA Kak Cpe Mpescta- 
BuTeleH JpPyruX THMOB HH Y OMHOFO XHBOTHOFO Bec ele He AOCTHT HCXOL- 
Horo. Han6omee MesvIeHHO BeC BOCCTaHAaBJIMBaJICA Y Kpblc cylaOoro TuMAa. 
OneHuBac NOsyUeHHbIe JaHHble clelyeT Wpexe BCerO OTMETHTb CBOeOOpa- 
gue, H3BeCTHYIO clellMHyHOCTh B PeaKIMH KJIETOK KOPbIl TOJOBHOrO Mo3sra 
Ha jlelictBue CTOJOHAYHOrO TOKCHHa. OTH peaKWHH XapakTepH3ylorcA psAOM 
ocoOeHHOCTeli, KOTOPble He ObIMH OTMeCYCHbI IPH MSYYeHHH BIMAHHA Ha Kop- 
KOBYIO J[MHaMHKy JIpyrux OakTepHaJIbHbIX TOKCHHOB. K HM, Mpexye Bcero,. 
OTHOCATCH BPeCMe€HHOe BOCCTAHOBJIeCHHe YCJIOBHbIX pedeKCOB Y KUBOTHBIX 
1B Mepvojle (POPMUPOBAHUA MECTHBIX MIpOABJICHHM MHTOKCUKAaLLMH M HEOObIYHO ObICT- 
2 HOPMaJIM3allNA BbICIUeH HepBHOM eATeIbHOCTH y KPbIC CHJIbHOrO ypaBHO- 
peutextioro Tuna HepBHOl cucTembl. BoccTraHoBleHve YyCJIOBHbIX pedseKCoB. 
ls chase MecTHoro cTOOHAKa cylekyeT, MO-BUAMMOMY, OObACHATb He TOMbKO 
MeCTHDIM (B MHOHEBPaJIbHbIX CMHalicaX HM MOTOHeHpowaX CNMHHOFO Mosra), 
40 HM OOUIMM MOBbILIeHHeM BO3OYMMOCTH HePBHOM CHCTeMBI, YTO HM MPHBOLUT 
IK pacTopMaxKHBaHHlo0 KeTOK Kopbl. MoxkHO NovlaratTb, YTO MOAOOHbI we Me- 
ee B KOHe€4HOM CueTe,olpesemaer HW ObIcTpoe — safoulro LO JIMKBULalMu 
| 
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HOPMAJIbHOMY COCTOAHHIO YCJIOBHOPeIeKTOPHOH eATebHOCTH Y KPbIC CWJIb= 
‘HOrO YpaBHOBeWeHHOrO THMa (HO CaMOH CBOeH HeEpBHOM OpraHusaluu HaMOovee 
ycTOHUMBbIX K pa3BUTMIO 3ampeembHoro, MapaOvoTHueckoro TOPMOxKeHHs 
.B KOPKOBbIX KJIeTKaX). 

Ilpupewenuble MaTepHasIbl NOKa3bIBalOT, HaCKOJIbKO BeIMKa POJlb B PpasBH- 
THM CTOOHAUHOM MHTOKCHKaWMH WM B pe3HCTeHTHOCTH K CTONOHAKY OCcOOeH-. 
HOCTeH OCHOBHbIX He€PBHbIX MpOleccoB B KOpe FOJIOBHOTO MO3ra HW UX B3aHMO- 
oTHoWeHHH. YpaBHOBeWICHHOCTb HePBHBIX MpolleccoB MpH MocTaTOuHOH UX: 
cue oOecneunBaer HanGoulee ObICTpoe U SHEPM4HOe PasBePTbIBAHHE KOMIICHCa- | 
TOPHbIX peak OpraHu3Ma HM COOTBETCTBEHHO Ooslee JerKOe TeYeHHe HHTOKCH- | 
Kallun. CneqopaTesbHo, COBepIICHHO OYCBHAHO, YTO ONTHMAJIbHbIMH YCOBHAME | 
JWIA OCYUECTBJICEHHA KOPO TOMOBHOTO MOsra 3allHTHOH (pyHKIMH, 10 Kpalineli| 
Mepe lIpu cTouOHAKe, ABIAeTCA Oopoe, WeATesbHOe COCTOAHHe e€€ KJIeTOK. | 
HaoGopor, riy6okoe H JWIHTeIbHOe TOPMOXeHHe KOPbl MpenATCTByeT MpOABMe-: 
HMO €€ 3alllHTHO-KOMMeHCaTOpHON CMOcOoOHOCTH MH B CIyuae CTOMOHAKA CrOCOO-- 
CTBYe€T pa3BHTHIO HHTOKCHKallun. O6 9TOM CBUeTeEMbCTBYeT OOMbIUIAA PesHCTeHT-- 
HOCTb K CTOJIOHAYHOMY TOKCHHY M Ooslee paHHee BOCCTAaHOB/IeHHe HapYUIeHHbIX: 
<pyHKWMH CpeM %KHBOTHHIX, Y KOTOPbIX NMepBHYHAaH HOPMasJIM3allHA YCJIOB-- 
HBIX pecbleKcoB (B (pa3e MeCTHOrO CTONOHAKA) Oblia HanOosee MpOMOJ2KUTEIb-' 
HOli H OKOHYATeEIbHOe BOCCTAHOBJICHHe HOPMaIbHOH KOPKOBOM JMHaMHKM HacTy- 
MaJlO PpaHblile Bcero. 


MucrutyT HOpMadibHOoH uw MWaTOMOrMueckoli (usHoOrun Tlocrymusi0 
AkayleMMu MeJHIMHCKHX HaykK CCCP 24 V 1958 
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